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REDTENBACHER'S MEDIAEVAL ARCHITECTURE. 


SFCTION 1, DEVELOPMENT QF_MBDIAEVAL ARCHITECTURK, 
m4 1. Relation of Heal pewaln to ee aee aed penatagnnae Are eeeores. 


as Antique architecture was chiefly developed in the Temple, so was Karly 
Christian and Mediaeval architecture principally worked out in the Church, in 
contrast with Renaissance architecture, which depended upon the Palace more 
than on its Churches, But while the Antique only created small rooms. with 
horizontal ceilings in the Greek temple, or spacious vaulted structures in 
Roman baths, only by using great quantities of building materials, Karly 
Christian, biediaeval, and Renaissance architecture errected spacious vaulted 
churches with a relatively small amount of building materials. Architectur- 
el construction in the Antique moved within a narrow circle, although it 
succeeded in making the noblest disposition of the space; Barly Christian art 
employed nearly the same construction as the Antique, but applied it to the 
new problems proposed by Christianity. It really invented nothing in con- 
struction, leaving this to the middle ages. Neither was the Renaissance creat— 
ive in this field, for its work lay elsewhere, although erecting the largest 
domed structures ever built.. 

In the artistic decoration of buildings, neither Antique nor Barly Christ- 
ian architecture clearly decided to make construction the beginning point of 
decoration; this remained for Mediaeval architecture, which first rose to the 
idea of applying ornament where construction afforded oppurtunity, thus im- 
parting to this an expression of form exceeding absolute necessity. Although 
it may not be stated that neither Antique nor Renaissance did this, yet med- 
iaeval architecture did this most consistently, if not most completely. Thus 
it absolutely freed itself in construction and decoration from every tradition 
of the past and sought its own methods. At its Lest, medieeval architecture 
recalls almost nothing of antiquity, to which it primarily owes the means of 
its creations; what was taken from the Antique was not received directly , 
like the Renaissance, but indirectly and from Harly Christian art. in la 

2, Basilicas in Barly Christian Art. 

After fixing forms of divine worship, Rarly Christian art Lukewise fixed and 
developed the ground plan of the church, The most important types of plan 
were those of the Latin cross, the Greek cross, and the central plan, The 
basilica in form of a Latin cross were treated as follows: The-nave was oc- 
_cupied by pelievers, in larger plans being divided into 2 or 5 ‘aisles by rows 
of columns; the middle aisle ended at the east in the semicircular apse contain- . 
ing the altar, the throne of the bishop, and the seat of the priests. A trans- 
verseaisle for use ty the clergy was sometimes inserted between nave and apse, 
and before the western end was usually placed a court enclosed by porticos.. 
This form of plan prevailed during the entire middle ages; towers were at first 
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18, REDTENBACHER'S MEDIAEVAL ARCHITECTURE. 
unkown in Barly Christian art, being first employed-after the 7th denture: 
free and detached from the church. f#arly Christian basilicas were covered by 
ceilings with wooden beams, the apse alone being vaulted by a half dome, “ 

&. Section of Basilica, 

beams were laid on the colymns or on the arches turned Letween them, 
which support the clearstory wall of the middle aisle. Windows were pierced 
in the clearstory walls above the roofs of the side aisles. These designs with 
3 or more aisles and with clearstory windows are termed basilicas, as a dis- 
tinction from hall churches with aisles of equal height, and from churches 
with a higher central aisle without clearstory windows. The Early Christian 
basilica usually has a horizontal ceiling, but the principal nediaeval basili- 
cas are vaulted, 

4. Greek Cross Plan. “a 

In the byzantine empire, founded Ly“transfer of the capital to Constantinople 
in 800, was developed byzantine art, whose principal achievement in arch- 
itecture eas the domed structure. The Greek cross type with equal arms was 
embodied in a series of churchesk with nine squares on the plan covered by 
domes, eight of these teing grouped around a central square enclosed by four 
piers. Circular arches connect the piers imd extend to the walls, upon 
their crowns resting the domes. The interspaces between domes and the sup- 
porting arches, the so-calléd pendentives, were built in horizontal courses 
or were themselves vaulted. fhe dome with its pendentives is called a penden; 
tive dome. Only when four arches about the central aquare supported between 
the pedentives and the dome a cylinder or drum, pierced by windows, may we say 
that the Greek cross plan attained its highest point. 

E.. Central Buildings, | 

Central buildings in Barly Christian architecture are circular: or rarely 
polygonal plans, consisting of an inner circle of columns or piers and one 
or two concentric aisles, all of equal height as in hall churches, with a 
higher central aisle, like basilicas with a central raised structure lighted by 
clearstory windows, These central Luildings either have horizontal ceilings, 
like the great 5-aisled Church of S.Stefano Kotondo in Rome, or are vaulted, 
like §.° Vitale at Ravenna. : 

3. Inherited Portion of Mediaeval Architecture. 

The inherited clements in mediaeval architecture are the Roman vaults, such 
es tunnel vaults, groin vaults, and dome, whose highest triumphs | are found in 
the baths, and also the most important forms of Barly Christian church, the 
pavilion type of plan, the Greek cross plan, magnificently executed in the 
Church of Mark at Venice, and the central structure, best represented by S.. 
Lorenzo at Milan, and at Ravenna. 
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18 REDENBACHER'S MEDIAEVAL ARCHITECTURE, 

In regard to form of cross section of the Church, three types were in use: 
the hall structure with aisles of equal height, the 3-aisled structure with a 
higher central aisle and without clearstory windows, and the basilican design 
with clearstory windows,, On the combination and development of these motives 
depends the entire system of mediaev4l architecture as developed in the var- 
ious countries.of Central Europe. , 

7, Individuality of Mediaeval Architecture, | 

Mediaeval Architecture inherited the acquirements of its precursors in con- 
struction and glan, but transposed and developed this inheritance. It s con- 
struction and its plans were usually quite different amd novel, Although re- 
taining the typical idea of supports for horizontal beams and plané ceilings 
or arches and vaults, these supports were of quite different form although it 
adopted in the decoration of its works the generally valid ideas of free-end- 
ing, of subdivision of separated and combination of connested parts, of bord= 
ering and enclosing openings, of characterizing and accenting individual 
perts, of tramsfer of related though diverse parts, of unity in variety and 
variety-in umity, etc., likewise the basis of the use of form in the Anti; us, 
yet it produced ism individum] treatment, peculiar to itself alone. For it 
solved an esthetic problem, which its precursors scarcely recognized or 
could not master, that of making the vertical axsis of the building dom- 
inant, which appears in every detail, subordinating the horizontal so far as 
necessary, and allowing it as if suggested in certain portions of the organio © 
structural mass.: Better than other architectural styleak it understood how to 
indicate even in the substructure what was to te developed in the upper parts. » 
While all styles of the past and future are characterized by a simple and plais. 
treatment of the masses, mediaeval architecture first understood how to pro- 
duce effect in the richest and most costly structures by a difference in pro- 
portions, and ty treatment of the whole, and of the separate masses, in har- 
mony with the whole from every paint of view.. 

Mediaeval Architecture is more than any other peculiar in its creations; in 
spite of general rules fixing its ty.J¢, a peculiar artistio nature is found 
in all its works, ever striving after new ideas, according to a knowledge of 
things already accomplished, although often at the expense of artistic value. 
Only with a superficial knowledge of mediaeval architecture oan one deoide, 
that the individual first makes himself felt in the Renaissance; the Ren- 
aissance made a certain progress in words, names and books, compared with 
the middle ages, but not at all in architecture. 

8, Methofi of the Artistic Creation in Mediaeval Architecture. 

Agoording to development of the style at the time, mediaev,l architecture 


Simys methodically treated in its designs existing problems and the means iad 
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14 REDTENBACHER'S MEDIAEVAL ARCHITECTURE, 
vailable for their solution, basing everything on the problem itself, For ex- 
ample, if about the year 1200 a church were to be built in the Rhine pro- 
vinces, its size being fixed by the number of attendants, the architect 
reasoned as follows:-- the nave of the church must be large enough to con- 
tain all attendants at church; a plan with 3 aisles would suffice for this 
purpose. For extension of divine service on festivals, a special room is 
required, and I will add transepts to project at each side of the church. For 
the clergy, will be required separate choir at the rast, Since two altars 
are necessary in addition to the high altar, I will place two side apses 
beside the choir apse on the east side of the transepts. To separate wo- 
men from men during divine service, I will arrange galleries over the side ais- 
les. These will require on the west facade two towers with stairways, whose up- - 
Ler portions will form bell towers, These towers inolude between them a 
vestibule below and an organ gallery above. between the choir and the 
side apses, I will arrange staircase towers to give access to the roof of 
the choir, lower than that of the church. The church will ke sufficiently 
large if I make the middle aisle 50 ft., and each side aisle ©5 ft.. wide. 
Since I wish to cover the church with square groin vaults, I shall have 
three full squares for the middle aisle, and six squares for each side 
aisle, whose sides are half those of the large squares. I shall need large 
piers for the large vaults and lighter,ones for the smaller vaults. To each 
tower on the west facade, I will assign the internal space of one square of 
the side aisle. Their thicker ealls must therefore project beyond the 
sides of the church. The organ gallery may then receive the space of two 
small squares. Its front wall requires less thickness than those of the towers, 
so that the towers will project beyond it. I will make the transverse : 
aisle the same length as the middle aisle, and it will therefore project on eech 
side of the nave about a side of a small sjuare, The ground plan there-fore 
results entirely from a logical process of reasoning, The same is true in 
working-out the longitudinal and cross sections, as well as the external ap- 
pearance of the church.. 

I must connect the piers by arches on which will rest the vaults. Above 
the side aisles are to te galleries, which will open into the central aisle 
by wide openings. Since I wish to make these as low as possible to save ma 
terials, and not waste space, their arches next the middle aisle will form 
a continuous series of relatively low openings, to be divided by small columns. 
Where the roofs of the side aisles ebut against the clearstory wills of 
.ghe middle aisle, I can have on the inside either large wall spaces for 
paintings, or a continuous triforium composed of a series of small columns 
and arches. Above this triforium will commence the great vaults over the 
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15 REDTENBACHER'S MEDIABVAL ARCHITECTURE, 
middle aisle. I shall place windows in the clearstory walls. Thus I shall pro- 


duce a groin-vaulted basilica with galleries and an internal passage, the so-cali- 


ed triforiun. 

The exterior of each bay of the church also results naturally. The side 
aisles require windows, and the galleries may be lighted by round windows. I 
will separate the different bays by pilasters, and the side aisles from the gal- 
leries by a belt-courseo I will connect together the pilasters below the gorn- 
ices by a round-arch frieze. I will likewise divide the clearstory pilasters, 
as well as the transverse aisle. On the main facads, I will use a large portal, 
and place a great window in the organ gallery. Corresponding to the roof of the 
middle aisle, 1 will crown the facade by a gable, in which I will pierce a 
round window to light the attic. I will.treat the transept facades like the 
principal facade, The towers are entered from the vestibule and require stairs 
to the attio with small windows for lighting. Above the attic, I will provide 
a story for various purposes, atove this being the open belfry. I will ar-_ 
range a gallery at the base of the spire. The small apses of the transverse ai- 
gle need no windows and will be decorated by pulasters. I will light the 
large choir apse by two or three windews, and arrange a low external gallery 
above its vaults to connect the two choir stair-case towers. : 

This logical process occurs in all designs in mediaeval architecture. I+ 
never collected pleasing motives from different Luildings and fused them to- 
gether; on the contrary, it rejected every element not deduced from the protien 
by natural evolution. On this depends the harmony of all mediaeval buildings, 


for they were ddsigned in accordance with the plan and were not fanciful combina- 


tions, 
9.‘ Principal Periods of Mediaeval Architecture. ty ag 

The transition from Early Christian to Mediseval .rchitecture is formed by the 
Carlovingian period, on that of Charlemange (7@8-814) and of his successors, the 
8th Century. The best period of the middle ages is that of the Crusades,from 
the beginning cf the Ist in 1096 until the close of the 7th crusade in Te91, 
cr from the end of the 11th to the end of the 12th Gentury. Before the mid- 
dle of the 12th Sentury, architecture was almost entirely in the hands of the 
clergy, teing afterwards controlled by the laity. The Carlovingian period de- 
termines the entire course of mediaeval history as well as the development of 
architecture. First examine this historical period.. 

10. Oharlemange. » 

Charlem&ngé was the true founder of mediaeval customs and culture,a broad- 
minded genius,who united all primitive Germanic peoples, and intended to re- 
store the ancient Roman empire on the German soil; under him, Roman, Byzantine, 
and partly Mohammedan culture influences combined with Germm character. 
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18 REDTENBACHER'S MEDIAEVAL ARCHITSCTURG, - 
Charlemange's empire comprised France, Germany, Italy, and thus Central Burope; 
excluding border races and kingdoms, Slavic peoples, also Spain and England, 
inhebited by Anglo-Saxons, Irenians, Picts, and Scots; alse excluding Denmark 
and Sweden, the kingdom of the Avars, comprising the greater part of Hungary, 
Bulgarians, Servians, and the Byzantine empire, which in addition to Turkey in 
Europe included Greece, Asia Minor, Dalmatia, and southern Italy from Naples to 
Sicily., On this form of the Carlovingian empire chiefly depends the entire e- 
volution of mediaeval architecture; it is primarily Christian by the prcetiem set 
for it by Christianity, then German-Roman from the combination of different nai- 
ional elements, with due consideration of Byzantine and Mohammedan influences. 
Charlemange desired to found another Kome at Aix-la~Chapelle, and his archi- 
tectural tendency was to a kind of Proto-Renaissance, Lased directly on the 
study of Vitruvius. But Mohammedan elements also affected Carlovingian archi- 
tecture; when Charlemange conquered a part of Spain in 778, Moorish art was al- 
ready at its best; the Mosque at Cordova was begun in 786, completed in 965, 
and contained ideas, that could very properly be transferred to Christian archi+ 
tecture. 
In this early period, the pointed arch first occurred in France; as 
a structural arch, it is earliest found in the Mosque of Amrou in Cairo, built 
in 640, from the Sth Century, it was ¢lready in use as the section of the tunnel 
vaults of the Churches in southern Fmmce. The diagonal arrangement is a motive 
first found in Charlemange's Cathedral at Aix-la-Chapelle, except in Mohamme- 
dan buildings, and it plays the most important part in Mediaeval architecture. 
assuming a square to be described on each side of an octagon, and joining 
their angles, we obtain a polygon of 16 sides, with triangular spaces between 
the squares. The plan of the Cathedral at d4ix-la-Chapelle is thus formed, (Fig. 
Digest triangular Lays of this outer aisle are covered in the lower story by 
triangular groin vaults, a motive previously found only in Moorish 
buildings, But this ground plan af, Aix-la-Chapelle already contained the germ icm 
ea of the choir-ending of Gothic cathedrals, and essentially differed from the pie 
ans of the Church at Ottmarsheim in Alsace (Fig.1), and of 5.Va.tale at Ravenna ( 
Fig.2), which correspond to the two concentric octagons. The cold Cathedral at 
brescia probably served as a model for the Cathedral at Aix-le-Chapelle, from 
which it differs only by its external circular form; 1st Malcesine on Lake 
Garda, Charlemange had a castle, and could therefore easily have known this 
building, erected in the 7th Century, acacrding to Hubsch. The primary model 
for thes. and all similar centrad buildings of the early middle ages may have 
been the Chapel of the Holy Sepulchre at Jerusalem, tuilt by Constantine 322 
to 33265, 


We therefore seo that even under Charlemange, these ifportant motives of 
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pia DERNBACKER'S MELIAEVAL ARCHITECTURG, 
vruly mecisevel architecture cecur; the pointed erch, the diagonal arrange- 
tent, and the triangular groin vault. 
11, Pest Carlovingian Period. 
Charlemange's grandsons Lothar, Louis, end Charles, cestroyed his work ot 
union by the partition treaty of Verdun (842), the origin of the German and 


French nations. Thereafter three natione] groups existed, the Gallic, Geruanic, 

and Lomkerdica. ( 
Lothair received the kingdom of Italy, excepting Naples and southern lialy, 

Zurgundy and the countries cn the left tank of the Rhine in central Germany, 

so that thenceforth s continuous line from Italy tig Switzerland and e 

tone the Rhine divided Burope into western and eastern portions; Louis united wi- 


th his baverian cuohy the German-Prankish ennai a part of the avars end Fer: 
nonia, @llemania, Priesiand and Saxeny; besides his inherited Acquitania, Charle 
oLtoined the Spenish Mark, western France, brittuny, Flanders, and alse west- 
ern burgundy. The three countries, Trance, Germeny, and italy, from their be- 
ginning not only tock in charge eli further culture, were not merely the chief 
makers cf history, but they also tecane the early seats oF ert, end. especially 
of architecture, divided into the French, German, and Italian or rather Losbar- 
Gic , architectural groups. All the provinces of Letheir's kingdom had in 
the middle ages. something common in their architecture, the prevailing Somen 
tyoe of the basilica with horizontal cgiling, later grcin-vaulted. 
The provinces end peoples of the kingdom of Louis approximated in their 

wrcehiteeture the general type of the tuildings in Lothzir's kingdom, but BOme- 

times developed the basilica with heriwontal ceilings or with vaults indse- 


pendently, sometimes in aceordance with the people ct burgundy... The Rhine ore- ~ 
vinoes, by their commercial advantsges, and Sexony, prominent under the Sex- 
on emperors, played the chief parts France adjoined Lotluir's kingdom and 


e 


meat and was quite cifferent fron ‘ale two kingdoms just mentloned: it was 
especially affected in the south 2nd west cy byzenbine influences from its mari- 

tine relations with Venice and Constantinople, in the southwest ty Yoorish- 

anish influences, imid in the north by a Noraam-angde-Saxcn coloring. : 
This is explained ty the following reasons. before Charlemange, central 

itzly end Lombardy scarcely contained any but Roman and burly Christian buiid- , 
ings, and the byzantine empire possessed sluost exclusively domed churches on 

the pean of the Greek cross. Sesides many foman castles and isolated Roman 

baths in Germany, the cities of Treves, Cologne, Menta, Strasburg and Regens- 

burg were especially rich in Roman buildings, like Provenoc, Auvergne, end 

Burgundy in France,’ The eities.of Arles, Nimes, Srange, Aix, Avignon, Autumn, ond 
Cercasscne, there remained important Roman buildings, then used for ecocles- 

iastical, secwiar ond uilitsay purposes, A411 these Roman buildings exerted 
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1¢ REDTENBACHBR'S MEDIAEVAL ARCHITECTURE, 

decided influence on mddiaeval architecture in their vicinity, not affecting the 
general character of the different structures, but the treatment of their de- 
tails. 

in The reason. why Bygantine influences appeared in western France, and especially 
in Acquitania, was that all communications between Venice, as the intermediary of 
all commerce with the east, and northern France, passed along the main route 
through western France, to avoid the long voyage around Spain and passing the 
Straights of Gibreltar, then made unsafe by Arat pirates. The maritime traffic 
with the Hast found safe ports at Marseilles and Narbonne, whence its goods 

were carried beyond Limoges,ihe seat of an ancient Venetian cilony, to Nantes or 
Rochelle, and even to Brittany, Normandy and England. The arrival of the Venet- 
ians at Limoges in 988 or 989 decided the coloring of the entire civilazation of 
western France; from thence the merchants sent in all directions their spices, or- 
nements, rugs and fabrics. The important abbey of Periguex was founded shortly 
before, whose church exhibits in its plan so many similarities te the Shurch of 
5. Mark at Venice, like that, being covered by domes over square baysk,the send- 
entive domy; this was the model for a series of some 40 churches in central and 
western France. 

The Normans were we warlike and active race, filled with energy and desire to 
learn, not influenced by Roman civilization, Lut accepting Christianity, and Le- 
sides the Roman and byzantine elements of Civilization, they formed the third fac- 
tor, which aided in determining the architecture of France. Their peculiarities 
were their practical Lent, appreciating the economic advantages off durable cons- 
truction, a desire for fane impelling them tc the founding of permanent monuments, 
a love cf splendor and lavishness for pride, a knightly pride with the old 
nerthern rudeness and hardness, yet with this was joined a receptivity for religs 
ious feeling, causing an energetic acceptance of Christisnity. 

The great province of Neustria: around Paris, also termed Francia, understood how 
to unite :achitectural elements from the countries already mentioned, under the 
influence of Burgundy and Austrasia (eastern France with Belgium, Lothringia, and 
countries on the right tank of the Rhine), in tuilding the Abbey of 5.Denis, theres 
by creating the Gothic style, the name of Komaneg-ue teing applied to mediaeval 
architecture preceding this. The yeriod from 1000 to 1144, the date of the found- 
ing of the Abbey of 5.. Denis, is that of the Romanesy:uve style in France, and from 
1144 til] about 1227 is that in which the Gothic style attained its clemax. Al- 
though during this period some details of the new style of architecture penetrated 
into Germany, and gave a peculiar tingle to the Romanesque style used there, pro- 
ducing the so-called German transition style, the ground was prepared for the ap- 
pearence of the earliest German Gothic building, the Lietfrauen Church at Treves, 
commenced in 2ee7,: 
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19 RUDTENBACHER'S MEDIAEVAL ARCHITECTURS, 

To avoud misunderstanding, it must be here stated that the Romanesque style 
in nowise ended at the introduction of Gothic at 5. Denis and at Treves, but the 
new tendency, like a religious faith, had to gradually conquer its ground. Ger- 
many was always inclined to decentrilazation, and took a peculiar part in the 
evolution of mediaeval architecture; it was most important in the transmission 
of both civilization end art to the eastern provinces of Europe. 

12. Middle Ages Proper... 

From the Carlovingians to the Crusades is the period of consolidation of 
three great western kingdoms. After the end of the Carlovingians, the Capets 
ruled in France from $87 til] 12668, being named after their first king, Huge 
Capet. Instead of the series of Carlovingian princes in Germany ending in 911, 
the Saxon imperial house succeeded in 919, followed by the Salic emperors frem 
1024 +111 1125, and by the Hohenstaufens from 1168 til] 1254. After the Carlo- 
vingians, two powers controlled Italy, the Romam-:German empire till 1056 and 
he Eapacy soon afterwards. Under Charlemange, the Pope was merely the "First 
ishop of France", the Papacy only becoming independent after his death. The 
secular authority of the Pepe was established under Gregory VII (died°10&5) by 
the subjugation of Henry IV at Canossa. The period from 1056 till 2254, the 
end of the Hohenstaufens, is that cf the contest between papacy and kingdom. 

Urkan II originated the Crusades, carried out by his successors. This is an 
outline of the historical background of the architectural history of the early 
middle ages; a new love of life and "willing sacrifice" in favor of the church 

was awakened by fear ot the year 1000, predicted to be the end of the world. 

The ruinous ancient churches were rebuilt, and innumerous churches and monasteries 
were founded. Cities gradually prospered, and since their wealth, with that of 
the princes and thet of the church increased during the Crusades by the exten- — 
sion of the commerce of the nations, they aroused x: peculiarly religious inspir- 
ation, and made it possible to strengthen Germany, Italy, France, and England, 
while these employed their power externally... 

The architecture of the Gallic peoples, divided into many races, evolved differ- 
ent types of architecture in accordance with its coloring by Roman, byzantine, anc 
Norman influences, whose combination in consequence of the general rise in 
civilization during the period of the Crusades occurred about the middle of the 
leith Century, in the vicinity cf Paris. 

Germany differs from France by greater conformity in architecturek not there 
divided into types of architecture, but like different dialects, it varies ac- 
cording to the derivation of the people. The basilica with horizontal ceiling 
or groin vaults prevails everywhere in Germany, the zntique coloring of the 
monuaients fades, and 5Yzantine influences are scarcely visible. but the tunnel 
vault znd dome long continued in use in France. At a very early date, a chief 


t 
5 


* 


HS. 


ea 


; ied ; ae ad : if ; . Oo 
s. dtinv © srs elvis, para iden)’ edd at wise wtins SEAI00 Yo6 svivoa 
nuda oe edt diiw yasae® at antsestéacs ,() | tT? sleqesdo to 2eizes 
ae BET) omlg tnnqadad ede Agtw bai (2 824) ariode efduob Asin 
ab riarbe biedaol Wd beonmen Liat ylleioogee eaw yYmimie® .yistae) ayst 
wiosdidows dowde misaiwd® yliusd~neeol of sotedds YlYeido, ybisdaod 
| rc ot dsOl odd mort tavbwegebat Yliscttifog ace tod quam atin bell 
een eds WS beaitedosisdo af ybtwedmod .yles! nt eiedweals oh  Mwmsaed 
jiteroo 40d gonew leg 6 col sgom bns atimirlos eldism ,aist: wedsa garbhilod 
eermnenes etelgaon bas) dmetelencs to sowlyen ,allaw to? eaaitevon 
nt fetutotisany to eas Saitiuee+ of: 
\ ateS2O avotgtied BL 
DS buthantite | raat grivougai ae Bias ,ex00m VI ls looges Ya 7 Lo edi. 
| ‘petavid ive Viteito ysinl odd Gyatned di8l ods at Cisne gay oegedors 
4 toda L fud \@eitedasaom ai betsowhe Yllexinizo etew .ebuswiette ewtoede 
is ioos [stiteiett at nommoo ab Bediow odw .atootidots tdebaogebat enso 
i edt to tied taxit edt mi e@¢fuees eid eaybol a temtiow of aeft 
Ro? to e1so eft as Hew cs ,anedetolo bas eanthting Isgitestuelooe eds 
ateds tet ks, tate Lo edt io eefdub tetde. Atiweied? hetosnnco asoneios 
edt es daoliad ont 290 aaks sedzo cans dns drogmi @eoi gomit tedsi at saan 
| ot ddguord geitiouauce to dtymette beeeetoat odd bie go: itis te 


ed 


a 


“nohtu foe sneie ees se aeixea s aéps olbbin wisi odd ai 
db iibae 
t ullstoeges iis Melee ts conbioibens’ odd ,atebto evotsiles groms 
ivoibeaed a@ Yd bebnvot saw deow od? ai Yrevasmia rertt eis ite 
= etabnd edd to asiua edi tebe beos lg bas ,slaaj ws? at onteas” esgont 
Le cine i te wbx enitsibenss ett Jaden) nope to Cionse? ody fizay estab 
pone §.-.8doda tidoxe, 008 .slsatbxso WS ieeqoq SS borleinw? bas eslwwiaspon 
* . ods ‘gai yenshtceh tsex ofmt Eley anon dae nettwesnoil pagan bd 
5 i Teh uIotet bobeen brs zeliweae? Sf 
ae 09 bobauot) avid. to etoddn edt yd besereneses easy s9ob10 soiscibanes od? 
Ze pees met MoLIG wea xuseti0 to ysetesaoll edt to efut odd asin eonebiooos né 
a yedeendn » tednull 4 imaiotteoas i91evea aot Pusdol sodds enlloibaaod eds id 
ea @aenitin aren ans ior setd edd bas .xuesi td oJ foeisie wssped ast 
i Jaow ‘ed? wused 10 ga vretasnoll tnet4 edé°o tebom edt av aeitetasaoe 
ane as rn grodacaa iol webieT Lisd.2 ,anvo? ge otew aetietasnom ont? ctheneta pay 
. of to aloodoa bas, ewdiyo. to xeliwamwa etew yord.eiletggas! at rid bas 


mtn) 


; at, 
, Pp S® 0 
; ae 

a 


ee 


Hier ~ 


“abo etd yout RE yodde Jnorisy tieds wor) ‘levisoer aoe tai (9 e J etal 
oe edd to arosaeooua ait .ynsaie! af: oale enaiore sat tas fea Tb Sekine 

oon ve hetavod —. to. bootiveddord ens yywiiaed dS ods wl  MONESOED 
ei doasoa eee iganees: efor ak tisae7 {ite eis} bee se tedesnon. 


i 
fe - 
er 


‘20 RUDTENBACHER'S MEDIAEVAL ARCHITECTURE, | 
motive of Gothic appears in the ground plan, the aisle around the apse with a 
series of chapels (Fig. 4), contrasting in Germany with the idea of the church 
with double choirs (Fig. 5) umd with the triapsal plan CF yes hy before the 
12th Century, Germmy was especially influenced by Lombardy, efterwards by France. 

Lombardy chiefly adheres to Roman-Harly Christian church architecture, is al- 
lied with Germany, but was politically independent from the 10th to the 12th 
Century. As elsewhere in Italy, Lombardy is characterized by the use of costly | ( 
building materials, marble columns and mosaics, a preference for decorative 
coverings for walls, neglect of consistent and complete construction, with 
the resuiting use of unstructural expdients. 

12, Religious Orders. 

The clergy, especially monks, engaged in improving and extending mediaeval 
architecture until in the 1°th Century; the laity chiefly cultivated arch 
itecture afterwards, were originally educated in monasteries, but later be- 
ceme independent architects, who worked in common in fraternal Societies, sim- 
iler to workmen's lodges. This results in the first haif of the middle ages fron e 
the ecclesiastical buildings and cloisters, as well as the care of the arts and & 
sciences connected therewith, chief duties of the clergy, after their fulfil- 
nent in later times less important than other aias of the church. The rise 
of cities and the increased strength of communities brought to architects 
in the later middle ages a series of great problems, whose solution required wnitec 
skill. ¥ | 

Among religious orders, the Benedictines played an especially important 
vert; the first minastery in the west was founded by %.. Benedictine in S22 cn 
Monte Cassino in Camyania, and placed under the rules of the Order. From this 0 
doie until the Council of Constance (10DE%, the Benedictine Order founded AO7C 
monasteries and furnished £4 pores, 200 cardinals, 400 archbishops, and 7000 
bishops. Monasteries and monks fell into great decadance during the llth and 
12 Centuries and needed reforms. | 

The Benedictine Order was regenerated by the abbots of Cluny (founded 909) 
in accordance with the rule of the Mcnastery of Citeaux near Dijon, founded 10PE 
by the Benedictine abbot Robert for severer asceticism. A Number cf ménaster- 
ies became subject to Citeaux, and the Cistercians were diligent in establishing 
monasteries on the model of the parent Monastery at Citeaux. The most import- . 
sntBBenedictine monasteries were at Tours, 5.Gall, Fulda, teissenturg in Alszce, 
and Corvey in Westphalia; they were nurseries of culture and schools of develop— 
ment. The Cluniacs receivef from their parrent abbey at Cluny the work of the 
education of man, and Cistercians also in Germany, sys successors of the Bene- 
dictines. In the 12th Century, the brotherhood of Cluniacs counted over ©00.© 


monasteries, and there still remain in Germany about 100 prominent monasteries 
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21 RUDTENBACHER’S MEDIAEVAL ARCHITECTURE, 

of Cistercians from this and the next period, The other orders,Carthusians, 
naned from the Chaster-House of Bruno of Cologne near Grenoble, and the Premon- 
strants, deriving their name from the parent monastery of Premontre near Laon, 
were Of less importance during this period. 

The so-called Mendicant Orders were founded in the 12th Century, rejected all 
earthly possessions in faithful imitation of Christ, and Franciscans, Dominb;- 
cans and Mincrit@s dirst exerted a decided influence on the Gothic style. We 
shall consider the activity of the monastic orders more fully. To the Bene- 
dictines are due the abbey churches with doutle choirs, already represented in 
the Sth Century in the famous parchment plan of S.Gaol, and a faithful copy 
cf these plans is found in Cathedral chapters and their cloisters connected 
with bishop's palaces, as well as collegiate foundations originating in the 
10 th Century. “ 

The mastery plans of the Cistercians were developed from the parent 
churches at Citeaux and Fontenay and have rectangular choirs; with an aisle arounc 
the choir in accordance with the first example, are the monastic churches at Riddp 
agshausen, Brunswick, and Ebrach near bamberg (Fig. 7); without an aisle 
like the second model, but with several choir chapels, are many monasteries in 
Germany, like Loccum (Fig. &) in lower Saxony, and kalbrunn in Burtemburg.. 

The chacteristics for the Cistercian Order are simple arrangement and omiss- 
ion of the towers; monasteries sre Benatae extensive designs, like those of the 
Benedictines. 

The monasteries of the Mendicant Friars, (Fig. 9) are less extended plans, 
even simpler than those mentioned, and they lack the transverse aisle as wel] as 
the bell towers, Allied to them are the hermitage monasteries of the Augustines 
and the pilgrimage churches.. With the religious orders were connected the relig- 
ious orders of knighthood, which combined the lives of soldiers and monks, whcse 
architectural labors esyjecially extended to the castles of the Order of Teutonic 
Knights in frussia (Marienburg), and also to designs of hospitals. 

The monasteries were so completely supplied with all the necessities of 
life, that a really isolated life could take place in them; a1] necessary 
trades and art industries were carried on therein; architects, Sculptors, 
painters, masons, stonecutters, cabinet~makers and locksmiths, wrought 
therein, as wd] as workmen employed for other material needs of life. The 
most complete plan of a monastery, such as scarcely ever existed, is shown by 
the well known parchment drawing of the Benedictine monastery of 5.Gall. One 
.d@ the finest znd mcst extensive Cistercian monasteries is that of lieu) bronn,. 

14. Development of Mediaeval Architecture. 

The law of development of mediaeval architecture was studied by Franz Mar- 

tens with especial care, and his results were published in a series of works, 
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22 RUDTENBACHER'S MEDIAEVAL ARCHITECTURE, | 
[the chief points of view fixed ty Mertens are the following: -—- 

1, On the entrance of Christianity into Germany and the founding of the church, 
wlmost all buildings were of the plainest character, chiefly built of wood, alse 
small and bad buildings. All were later rebuilt, few preceding 1000 being pre- 
served. 

2. Bhe development of architecture produced a series of monuments in intimate 
relation to each other and exhibitihg gradual progress; these monuments are termed 
Ly liertens "creative LuildingsA and to each member of this series are joined rami; 
fications, which indicate the local spread of results thereby obtained, The 
creative buildings are generally prominent monuments, the main line making 
strong advances, the side lines frequently continuing independently for a long tine; 
hence in the 12th and 18th Centuries all steps in the development of mediaeval 
architecture occurred at the same time that men built in different places in the 
Romanesaue, Transition, and Gothic styles, while tefore the middle of the léth 
and after the end of the 12th Centuries, a1 countries at least exhibited unity in 
in style, even if reith different coloring. , 

1E, Extension of Mediaeval Architecture. 

Differeni branches of mediaeval architecture extended from France to England, 
Belgium, Seamdanavia, and Spain; Germany was nost impobtant to the countries on 
the eastern Lorder, and partially influenced Scandanavia, Holland and Lombardy 
in a lesser degree. This affected Central, and lower Italy, Sicily and Dalmatia. 

The Romanesaue style generally prevailed in 2il] those countries until the mid- 
dle of the T2th Century, and in its highest works may te termed the style of the 
vaulted Lasilica with square bays. About the middle of the l&th Century, there cc: 
menced in the most distant places a transformtion of the Romunesgue style, which 
found its result in the choir of the Abbey Church of 5.. Demis near Paris. Abbot. 
Suger was. heard of the monastery from ii¢l, was already busy with the facade of the 
church in 1149:, then commenced the rebuilding of the choir and nave. The move- 
ment in architecture continued until the building of Notre Dame in Paris, begun in 
117%, its facade being completed at the beginning of the 18th Century. The period — 
just before 1140 nay be called that of the French transition styles, and that from 
1140 to 1212 the era of the early Gothic style, espechally that of the groin vawited 
Lasilica with hexapartite groin vaults. If early Gothic had in view the perfec- 
vdon of the system, then the period from 1212 is that of the development of the 
Gothic stpse at its richest. The Cathedrzl Rhdms is at its culmination. There- 
after no new element wate addcd to the. Gothick Lut 211 its parts was completed; 
whwt furthef follows is the extension of the style znd its modification Ly local 
conditions and reuirements, The yeriod from 1212 is that of the groin vzulted kas- 
blica with rectanguler groin vaults; thep eriod after 1£50 ig that of the decad- 
ance, of that escaye from all rules, smd of .wpplication to all conceimale arramge- 
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23 RUDTENBACHER'S MBDIABVAL ARCHITECTURE, | 
ments of plan, with finally, the loosest freedom and decay. 

Conditions were quite otherwise in Germanyp this likewise took part in the gen- 
era] advance of civilization at the time of the Crusades, but while art and cultu- 
re were concentrated in Paris about the middle of the 12th Century, no central 
point existed in Germany. There was rather to be noticed a striving flor individ- 
ual treatment of life, than a desire for harmony. The Romanesque style was so 
deeply rooted in all Germany and so popular, that the first vestiges of Gothic or- 
ly showed themselves after Notre Dame at Paris was practically completed. The 
transition style appeared first on the western choir of the Cathedral at Treves 
(1152-1169) and lasted in Germany until 1250, Although the perfected Gothic 
style earliest appeared on German soil in the Liebefrauen Church at Treves, and 
although the present Cathedral at Cologne was founded 1248, we find the same yea 
the completion of the Church of 5, Kunibert, decidedly in the transition style, 
the Romanesque being further employed after 1284 and 1285 in various places. ie 
see from this thagtGermany mediaeval architecture displaced that of France, so 
that progress in: the style on German soil occurred almost half a century later thar. 
in France.’ 

16, Ditferent Tendencies of German Transition Style. 

The transitional style decidedly differs from that in France. It was truly in 
France a transitional style, so far as this means improvement of the Romanesque 
and the origin of the Gothic, but in Germany it was merely intermediate between 
Romanesque and Gothic.. The three tendencies of the transition style strongly diff- 
ered from each other as follows:- 

1.. That which begins on the western choir of the Cathedral at Treves and 
chiefly extens through the Rhine provinces., By using special building materials 
such as tufa for walls and vaults,trachyte for structural parts, and black slate 
for small columns, it gave the Rhenish buildings a peculiar decorative charac- 
ter, which wae its okject, more than improving the system of Luilding with ref- 
erence to the construction. 

&, 4 second, entirely differing from the previously mentioned transition style, 
originated in Germany from the endeavor to master defects of Romanesque by othe 
methods than those of French Gothic. This tendency especially proceded from the 
Cistercian monasteries, was a structural style, and may be considered as a reac- 
tion against the invading Gothic. The finest example is the Cistercian Church at 
HeisterLach, 1602 to 1223, in its way unique in Germany and elsewhere. The plan 
is indeed somewhat like that of 5.ETIGNNE at Caen, also having an aisle around 
the choir with seven radiating chapels, but the vaylting of the rectangular bays 
cf the plan was done in a peculiar way: instrad of the pointed groin vaults of the 
Gothia, the German;Romanesque combination cf groin and classical vaults was em- 
pliyed throughout. . | 
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a4 RULDTENBACHER'S MBEDIGEVsAL ARCHITECTURE, 

The Cistercians exerted a stronger influence on Avchiteoture in Germany than in 
Franca, and the few remaining examples of their endeavors to perfect a structural 
architectural system allow the conception of a style-tendency, parallel though 
opposed to French-Gothic, which might perhaps have arisen had not this purely Gey 
men transition style keen interupted and restricted in its development, The 
ground ideas of this tendency and of French Gothic were the same, but the methode 
ct execution were different; it was supplied to the construction of the rectang~ 
uler groin vault, avoiding pointed erchitecture. we shall give particuker attent. 
to this problem later. 

3, «a third tendency otf the transition style found in Germany endeavored to ad- 
cet and utilize the progress made in France; it prepared the ground for the later 
Gothie style, and accustomed Germany to the new forms, so os to prepare tor the 

iL entrance of a perfected Gothic style. But the earliest Gothic monument; 


ct 


mitting the introduction of the Gothic style throughout all Germany, tut this 
vas due to the founding cf the Cathedral of Cologne in 1248, soon followed ky the 
extension of the Cathedral at Strasburg in the Gothic style. 
17, Nature of Late Gothic. 
Franz Mertens first clearly made known the nature of late Gothic. His ideas na) 
te briefly stated:- 1. It presupposes the completely developed Gothic style. ©. 
It is Lased on the development of certain germs, already existing during the : 


best period of Gothic, and on their extension, aided by a later common decadence ii, 


taste. °&, aside from local influences, this develops both toward simplification, 
ond toward transformetion of perfected structural forms. 

Simplification commenced: in France with S.Urtein at Troyes, in Germany with the 
Kegging Friersi- 5. Urbain at Troyes was founded 1261 to 1e¢4, The first exam 
cle in Germany was the hinorites' Church at Cologne, I<70 to 1260; it was a week 
style, due to masters of less talent znd power. | 

ranstormation of architectural forms occurred un a purely decorative sense, 
Ly exaggerating and sharpening them, or ty their effeminacy and jewel-like con= 
nections. tarks cf this tendency were already apparent in French Gothic, acco dir: 
to Franz Martens; the cloister of the Minorites' Church at Cologne was the first 
example of this tendency (1292)q Altheugh the Late Gothie bore within itself the 
verm of decay, we may not deny that it created much that was beautiful and ori, in- 
al, made much pwoeress in constructicn, and produced numerous graceful imd picture 
gue combinations. | 

It is unjust to regard Late Gothic as merely a decadance, for we may discover i: 
it net a few germs capablic of development, which may now be utilized. That med- 
geval masters even employed the severe forms of the test Gothic in the same de- 
sign with Lete Gothic forms, to produce Ly contrast more vivacity in the closel} 
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26 RUDTBENBACHER'S MEDIAEVAL ARCHITECTURE, 
restricted system, we have evidence in a drawing for a massive tower, found at 
Regensburg, whose designer placed very severe and very fanciful forms of tracery 
Leside each other for contrast, and also in the original drawings for the Cologne 
Cathedral. 

18, Schools of Southern France... 

We have given a view of mediaeval architecture in the general lines of its cour 
of developmentg if we wish te carry this further, we have to mention in France th. 
types of Provence, Languedoc, Aquitaine, Auvergne, burgundy, Normandy, also of Is. 
de-France (reyal domain), and to speak of the provincizl German styles of Lower, 
Middle and Upper Rhine, Saxony, Franconia, Swatia, Bavaria, Austria, and the 
north Germen lowlands, we must also rememter Lombardy and western Italy.°: 

1, Provence, the true Roman province, was a climate like Italy and is rich in 
Roman monuments. Buildings in Romanesque are small, heavy and gloomy structures, 
with one or three aisles, almost exclusively covered by round a pointed tunnel 
viguits strengthened by tramsverse arches; plane stone rocfs could Le used there, 1 
ing on the tunnel vaults... In designs with three aisles, the thrust of jhe tunnel 
vault of the middle aisle was transmitted through the half-tunnel vault of the 
side aisles to the external walls. Mettens says that the small monuments are duc . 
to subdivision of the provinces inte many dioceses; the character of the archi- 
tecture in its details is entirely determined by nearness to Roman monuments; 
it even epproximates more closely to the antique than do Italian buildings of 
this period. The most importamt buildings are the Churches of Notre-Dame-des- 
Dons at Avignon, of 5.. Gilles, and the Cathedral of 5..Trophime at Arles. Ro- 
manesgue Switzerland follows Provence in its architecture. 

2, The School of Languedoc, the province belonging to the Counts of Touldse 
lying between Provence, Aquitaine, and the Pyrenees, exhibits a character similar 
to that of Provence, but the buildings are much more imposing in design. The 
decoration likewise shows a predominating Roman character. The chief monuments are 
the Abbey-Church at Conques (1025p1060), 5. Sernin at Toulose (1098), a noble three- 
eisled plan with choir-aisle and radiating chapels, three-aisled transepts, with 
tunnel vaults over the middle aisle and strengthening transverse arches. 

2, In contrast with the two just mentioned, Auvergne is an inland province nibae 
cut fine Roman buildings. The chief Luilding is the Church of Notre-Dame-du- 
Port at Clermont-Ferrand, (end cf the 11th or beginning of the 12th Century), al- 
lied in plan to the churches of Languedoc, and also covered by tunnel vaults, but 
Strengthening transverse arches are omitted; its stone roofs also rest directly up- 
ei Sioa vaults. The church has three aisies; the side aisles are in two stories 

‘ith galleries, lower story covered Ly groin, upper by tunnel vaults. Character- 
istic of Auvergne and due to the chiefly volcanic mountains, which supply build- 
ing materials of different colors, are the mosaic patterns of the masonry imitated 
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28 ; RUDTENBACHER'S MEDIAEVAL ARCHITECTURE, » 
from opus reticulutum in extensive use even in the Barly Christian period. The 
churches of Auvergne are otherwise inferior to those of the former provinces in 
richness of sculptured ornamentation. The Church of Notre Dame du Port serves as : 
odel for a series of other similar designs, first for the Church at Issoire. 

19, Divisions of Aquitania. 

Aguitania is divided into three provincial types, of Perigord, Poitou, and Anjcu. 
Perigord comprises the dioceses of Periguex, Angouleme, and Saintes, with Peri- 
guex as the central point. The churches of this country are all domical struct- 
ures. Poitou, with Poitiers as capital, is characterized Ly three-aisied churches 
with aisles of equal height, (hall churches), or with a clearstcry over center 
aisle, as well as by churches cf a single aisle.. basilicas are almost entirely A 
wanting. Anjou, with the cities of Angers, Mans and Tours, is ty its situation ch: 
efly allied to the North. From the middle of the 1¢th Century all these count- 
ries belonged to the Plantagenets. 

Perigord is also noted for its important church at Periguex, built on the Greek 
cross plan, an imitation of the Ghurch of 8, Merk at Venice. The characterist- 
ies of the church at Periguemx are its teing covered by domes, separated Ly corn- 
ices from the pendentives. At the restoration, these pendentives were entirely 
tuilt of horizontal courses, thus Ly cortelled, their builder imitating a form, 1c* 
clearly understood Ly him, Viollet-le-Duc has very fully explained this imper- 
fect construction, after all merely an inconvenient refinement; the quite primitive 
construction of the vaults and the peculiar form of the bell-tower of the churct 
wake it appear scarcely doubtful, that the date of 1047 for the dedication of the 
church is correct for the existing Luilding and its domical vaults, The domes 
are pointed and the pointed arch is employed here for structural reasons as in. the 
south-west provinces (V-L-Duc, I - 171; IV - 950; VII - 110), 

Phe system of domical forms at Peri giet erp lies to a series of other churclés 
at Souillac, Cahors, Angouleme, Tremolac, S.svit at Solignac, ©. Emilion, 5. Hilvir 
at Poitiers, Fontevrault, boschaud, etc, but all these churches have the Latin 
cross plan or are without transepts. The transverse aisle and choir are usually 
covered by tunnel vauvits, and apses generally have a choir aisie and radiating 
chapels, Such are the churches in the dioceses of Angouleme and of Saintes. 

hile the church at Perigueux has in its masses a decidedly foreign, byzantine 
appearance, it adheres to Roman forms in detaiis; the character of these tuild- 
ings is entirely Romanesque, and Roman details are almost entirely replaced by 1ich 

ornamentation with partly Norman forms, partly those recalling Celtic inter- 
lacing Lands, mixed with animal forms and grotesques. 

With these buildings should be mentioned the Abbey Church at Fontevrault, whore 
eastern part wes built after the middle of the 1£th Century and contains a new ¢- 
lement; the intersection of the nave and transverse aisle being wovered by a pend- 
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entive dome without a horizontal cornice, so that the system of Perigueux has give 
place to a better one, more easily constructed. At atout the same time, true 
Gothic already existed in its chief elements in 5. Venis. 

Northern Aquitania, the diocese of Poitou, very distinctly differs from Peri- 
gord; the most imperfect and oldest examples of this provincial type are the 
churches of Notre Came la Grande and of 5, Radegende at Poitiers. One fragment 
of Byzantine architecture, the pendentive dome, continues in use in these parts, 
cut eight purely ornamental ribs subdivide the vault, a form derived from the 
northern provinces of France and without any structural meaning: the vaults are 
entirely constructed with wedge-shaped voussoirs radiating from a center. Even 
in the beginning of the 1lgth Century, the single aisled Cathedrs]l at Angers, was 
built (1146-1185), in plan recalling the similar Cathedral at Angouleme, extended 
vy adding a transverse aisle and choir with domical vaults divided by eight ribs, 
The Cathedral at Poitiers, a three-aisled Luiiding with slightly raised central <i- 
sle, is similarly covered by domes with eight ribs. "e find a second type of 
plan of church in Poiteu in the Ghurch of 5. Savin at Poitiers; three-aisled in 
contrast with the preceding churches, but of entirely different type. The raises 
center aisle is covered by e tunnel vault, with groin vaults over side aisles. 

Both churches, the Cathedral and %.Savin at Poitiers, have in common with the tcie- 
zoing churches the center aisle without windows, the entire interior therefore 
Leing very dark; tut differ in that the roofs are no longer of stone Lut are ot 
wood in provinces more exposed to rein, then covered ly tiles. Instead of square 
niers with engaged columns, the vaults in Ss, oavin rest on round piers. 

In like manner and with domes having eight ribs, the churches of the province 
of Anjou at Angers, LeMaus and Tours ere veulted. The churches of Poitou, espéecial- 
ly that of Notre Dame la Grande at Poitiers, are characterized by their richly cec- 
crated facedes (Lubke, 464). 

All these churches have a heavy and gloomy character, unavoidakle with small 
windows and defective lighting of the centre aisle; their second peculiarity is 
the almost exclusive use of stone roofs, necessarily replaced in the rainy noril- 
ern provinces of France Ly wooden roofs, covered with various materials, tiles, sl- 
ates, or metal sheets.. Various ways were used to cbhviate the gloom of churches 
vith central aisle covered by tunnel vaults and withcut direct lighting. 

Climatic conditions and the geology of southern France, together with the fixed 
and conservative character of its people, chiefly determined the evolution of 
its architecture. Throughout the remainder of France an important influence of 
Germanic peoples made itself felt therein. with active introduction cf Germanic 
elements, an endeavor to perfect architecture criginated from their mixture with 
other races of different nature Lut with great talents, and happy combinations cif 
their varied peculiarities result. | 
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eO, burgundy and Churches.: 

Burgundy is Lounded on the south by Auvergne,on the west by Aquitania and Isle- 
de~France,on the east by Germany; in eastern France it plays an important part in 
the development of mediaeval architecture. It belongs to the districts influenced 
ty Roman monuments, in which it is rich, especially at Autun. It not only torrows 
from Roman buildings their decoration, like Provence, but also their structural e&- 
lements. Sculpture is used, not merely to cover surf aces, Lut is concentrated on 
coints made prominent by construction. 


Church architecture is especially characterized Ly a decided acceptance ot the Las- 


ilica with clearstory windows, and by the grand design of the building. The inter- 
nal piers are frequently treated like Roman fluted pilasters, and the rits are sub- 
divided into rounds and richly decorated mouldings. : 

The oldest monument in burgundy was the Church of 5, benigne at Dijon, ouilt by 
an Italian abbot rilliam, which has entirely disappeared. It was erected on the 
Latin eross plan (1000), and to it was added a three-story circular building witi: 
two eisles around the central space enclosed Ly eight ecclumns, which rose atcve 
the three stories and probably ended in a conical roof of mascnry. The rotunda 
was an imitation of the Church of the Holy Sepulchre et Jerusalem, and (V=1-Duc, 
VIII-#W@) contained a large crypt, more than one hundred marble columns for its 
court being trought from Italy. Massive Btaircase towers connected the three stor- 
les, 


Another tuilding ty the same atbot Si}lseh was the Church of 5. Philiktert at Tour- 
nus, (after 1007), a three-aisled vaulted basilica with a vestibule, as in Burgundy, 


in every way differing in design from the preceding churches, since the semicircu- 
ler transverse arches of the central aisle support tunnel vaults at right angles & 
with the longitudinal axsis of the church. The supports of the vaults are hassive 
round piers; the side aisles are covered by groin vaults. This awkward and heavy 
system of vaulting enatled the architect to place windows in the upper walls of 


ihe central aisle. sdjoining the nave is a transverse aisle with choir, circular ai- 


Sle and radiating chapels. 
The use of transverse tunne] vaults occurs independently of this church over side 
aisles of churches in different places. Lighting the central aisle resulted from 


placing the tunnel vault over the entire middle aisle so high abcve the roofs of si- 


de aisles as to permit windows in clearstory walls above these roofs. This cccurr- 
ed in the Abbey Church at Paray-le-ionial, also in the Cathedral at Autun, (commen- 
ced 1182), 

From the impossibility of covering side aisles by abutting half tunnel vaults, it 
resulted that the side thrust of the tunnel vaults of the middle aisle must Le re- 
sisted Ly buttresses, with the disadvantage thet the tctel height of the building 

wust Le materially increased, and still the end was but partially attained. In 


© 


is GAV2NTGHM a 'deteueDINS ar 

© Gif Yo adiuee wd? jesenvitsud to eeice 

+ yd eed 9 toua dguohsle bas ,ellaw yiodewels'. 

fi. J pad te Pigadsom i#eng 240 wo itlet yiniely yliaebive 

in : Groene edd ao ban peauéed Je Hows 242 ao , (O8FE<800L) wose 

weed ! bower OF BoltisaeD AsSf baw de8h ode ni bende ihiiadasiny eter 26 
Seong ent oft gniblivdg oi bewebasds asx aoisouxtenco fo avtaye eis? 

2 eibbin odd ‘10’ Ysd dose deve ativev [enaus to beesedt 10% (vs love! 
tiga: se AOBTE geeted pecubortnt esey ofi4 Juoddiw Bd iuey 
lorwitd ‘youda. ond? ‘asw vbaugwd at gakblie i f2ebnetg bas jnatiozni feom edt 
Es ad Yo OWS dowTieg Jaow orl4 vebsotte si boyewteaeh ylesenu toto (Yau L9 
| is aeleis of teva rd owd asada avi bad dew ain? aedaiwde aeih 

ai fi Jonel salegesto Satisibe. ove olele 48 fuorio isin ated 6 lusidaev bs 
Welettetem antbitud yidaoo bac seq dgiuon deo iinges Addie betarooeb gaw oi 
.. 7 . Seana to aanuloo bed bas ,208) nt dowd ody beonemaso eget 
; i woee yd Jaguoud Snot fo9t yruids ontt 
) etedt eets® sie Bott alivgeb eet bewortos nuded de {sabes oA? 
yt gaol twitto 4OY bas aet@ed du ferbadted gig *2t weiwedil ifxveod 
oa weletigqas ekii-nsidjaiao? .2¥edesity bytw!? waekblig meaok ai Asix 
: vn  atesuek _ @anthlivd eaedy to ofdatsesocebdo ote 80) Galidmeeey 2nqi 
re eT oe wet og bre, ybasgiud Avot guords lutevass bas bfod ex. tolisiaen 
toa as 16 nor edy to alisgab to sosatewts edt diiw es tromied Se107 eupgitnes 
| t nev0 diuuy atyty ets ‘to soitemboutal oly taeda eon trotg- aointothes 
i gnits qe) gal oct ew said Sav io Gesaya bie att solake elibsinw ans 
4 808 LRiam id ‘Bediuav eft to soitduiove eli af e* 
edotgd? bia ybusmio% £8 
P bewupace aasmxoh vit .wonemiol to yadawos eviten tied: gork 
os Yderedt eoidon mpavol odt lawl lis® ewwG aide bac ynosse tieds 
9 bavo? Of mand bat air tow} audlgiies “ieis bas 1 Yidawos asenliia wel y 
or tinges brs ewiovsidow to bol yyedi doidw jowiassacion bis yaetoru 
ref ,eldtagoy se wet a6 aady grivezooed  yisiegiliodai das Ylinensare 5 
“oolong abla iaaorw sited odd syowis Wi AdtedS. newi0% ett to aety edt 
Q at, Glavoiverg Avoaivos (is jeomle ni ee- doa ob sud a0¥eane4 bay. 
a | seonts. aeage Lisa mf bas Loe . trots whe Sy Nios ole ie téLioris 
ra sorsype eaeds eowted seigatauws siete Lersaeo eT wrt? eteugs 
3 “nd ue to ior dt bvoda aotselisy wv Yile reste. galeta ont *@2gs 
e$s0ale te dus: GAY teen cobeots. isin ilew UPOJarwe ke art j at ebbaneg s dteT 
hb ad sudise se icine af Sqa0xd elie ebiv ott to toot od anisd vi obi 
By: Hiatt benoit diee Yowot is, editert Yo aiasg wily al Wooo Sout ob omit 
edd .azivay atoty yleriine teenie @iab vlise Wier 6 ve wow coluet 
us aes sai at as sage fonaue Ped Xd besser eunilenor git 


Thal 


rae) RUDTENBACHGE'S MEDIAbVAL ARCHITECTURE, 

spite of Luttresses, the vaults of the central aisle threatened to overturn the 
clearstory walls, and although such churches were long Luilt, their defects were 
evidently Blainly felt; on the greet Abbey Church at Cluny, Luilt on the same sy- 
stem (1080-1120), on the Church at Beaune, and on the Cathedral at Autun, tuttress- 
es were necessarily added in the i@th and 1°th Centuries to remedy these evils. 

This system of construction was abandoned in building the fine Abbey Church at 
Yegelay, for instead of tunnel vaults over each bay of the middle aisle, groin © 
yoults without ribs were introduced kefter 1120), | 

The most important and grandest cuilding in burgundy was the Abbey Church at 
Cluny, unfortunately destroyed; it afforded the most perfect type of the burgun- 
dian churches. This church had tive aisles, two transverse aisles, a long 2-ais]- 
ed vestibule, a cheir with circular aisle and radiating chapels, and nine towers; 
it was decorated with magniticent sculptures and costiy tuilding materials. Abict 
Hugo commenced the Church in 1£09, and hed columns of Pentilicen martle and Cipre- 
line thirty feet long -rought ty sea. ‘i 

The Cathedral at Aulun borrowed its detyils from Roman Gates there (Forte d@'ar- @ 

roux); likewise for the Cathedral at Langres end for cther churches in this country, 
rich in Roman tuildings; fluted pilasters, Corinthian-like capitals, and mould- 
ings resembling Roman, are characteristic of these buildings. Members and orne 
mentation ere Lold and tasteful throughout burgundy, end so tar as not influenced Ly 
antique forms, harmonize with the treatment of details of the Romanesque style in ti 
adjoining provinces. with the intrcduction of the groin vault over the bays of 
the middle aisle, the oid system of vaulting was dropped, preparing for farther ste 
es in the evolution of the vaulted basilica. 

21, Normandy end Churches, 

From their native country of Normandy, the Normans conquered England in 1C¢@ under 
their strong and atle Duke William. The Norman nobles therety won great estates in 
the conquered country, and their religicus feelings led them to found convents, ch-— 
urches, and monasteries, which they, fond of architecture and magnificence, Luilt 
permanently and intelligently, decorating them as far as possitle, 

The plan of the Norman church is siways the Latin cross; side aisles extens te~ 
yond transepts, tut do not, 38 in almost all provinces previously mentioned, form a 
circular aisle arcund the choir, or end in small apses, almost always ending in — a 
square form. The central aisle terminates tetween these squares in a semicirculer 
epse, Side aisles generally have galleries above them, or a triforium takes tfeir 
place, a passage in the clearstory wal] with arcades next the central aisle, o1t- 
Bide it being the roof of the side aisle. xcept in the Cathedral at Autun, trifcr- 
iums do not occur in the parts of France already mentioned. - 

Vaults were at a very early date almost entirely groin vaults, the galleries tem | 
ing sometimes covered by half tunnel vaults, as in the southern provinoes. The. mic- 
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30 RUDTENBACHER'S MEDIAEVAL ARCHITECTURE, | 

dle aisle was usually covered by hexapartite vaults, which were not so early in use 

in -¢he rest ct France or Cermany.. The early and common use of groin vaults led te 

the use of the pier with semicircular projections for support. Columns do not oc- 

cur in Normandy. The exterior of the Nornian church is always characterized by two so- 

uare, slender wrstern towers with tall spires, and by @ massive tower over the 

intersection. The subdivision of the external wall is quite different from that in 

South France and Germany; pilasters are in common use in Germany, connected by e 

round-arch frieze, while in southern France projections from walls are mostly in the 

the form of semicircular piers, whose capitals are connected with the entabl ature 

and are suppotted ky corbels; Norman buildings have noderately projecting buttress- 

es ending beneath the main cornice, which usually rests on corbels, The facade 

with two towers is divided in several stories and is decorated Ly a great portal. 
The entire ornamentation in Normandy differs essentially from that of the remair~ 

der of SHADER Excepting the attic base and some forms resembling the Corinthian % 
capital, all Roman reminiscences are avoided; it likewise excludes all plant forms 

and is batuetied with geometrical shapes of the most diverse kinds, very strongly 
sexlline wooden architecture end its simple carved forms; we meet these forms 

asain on the Romanesque buildings of Germany. With them are usually found inter- 
laced animals with very varied applications. The decoration by these simple meens 

is concentrated on places requiring ornament, gives the buildings a pubstantial bhougt 
cribliant appearance, and they are strong and sturdy, though rich in effect. 

The Abbey Churches of 5. Etienne and 5.Trinite at Caen were both founded 1068, and &# 

with the Church cf 5. Nicolas, are the most important examplés of this Nomen arch~ 
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soture, 

2é, Churches in Isle-de-France. 

Isle-de-France (roysl domain) is not especially prominent in Romanesque archi- 
tecture, Lut is characterized by a ccmbination of all elements of the types of | 
architecture mentioned. It contains a new structural element, not ocourring 
elsewhere in France or Germany, of the greatest importance to the evolution of the 
Sothie style, the strongly prcejecting Luttress, shown ty Franz Mertens (1843) t6 
cecur in several Roman buildings in Paris, and transferred from them to the Church 
ct S, Germain-des-Pres. (997-1031), The flying buttress was introduged as a struct- 
ural element to receive the thrust of the vaults of the central aisle and transmit” 
it to the walls of the side aisles; according to Mertens, it may already be rec- 
ognized on the Church of §&, Benoit-sur-Loire (1070-1080), 

hertens seys for this province (1874) that Romanesque architecture is here 
already so nearly Gothic and Gothic architecture contains so much Romanesque, that 
it all combines to form a single style. 

eg, aébbey Church at 5, Denis.: 
after various preliminary steps already stated, the Gothic style appears fully 
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1 RUDTENBACHER'S MEDIABVAL ARCHITECTURE, 
expressed in principle in the Church of 5.Venis at Paris. To make the émport- 
ance of this tuilding and the creative activity of abbot Suger evident, this 
Luilding will be treated at length. 

The ALLey of 5,: Denis was a rich foundation and the burial place of the French 
kings. Suger was chosen Abbot in 1121, an existing older church with a crypt ned 
Lecome too small, and Abbot Suger commenced a new structure on the old foundeticss, 
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leaving us a detailed account of its erection. Ke strove to attain the hivhest gcic: 


then possille in architecture. Schaase says (V, 32) of Suger: "He took part nis- 
self in every part of the constructicn and decoration of the church, went inte the 
forest where trees were felled, and endeavored to use his artistic school studi¢s. 
He collected as many foreign artists from Lothringia anc other countries es peesilLie 
and emulated all great works known to him, or of which he had heard. Lesiring ic 
heve such columns as he had seen in the Palace of Viocletian at Rome; he estinatea 
the cost of having them trought from Italy Ly aid of the Saracens, but was so fert— 
unate as to find a gocd stone in a neightoring valley. He gladly exhitited art 
works already completed to these returned from famous countries end scquainted 

with the treasures of the Church of &, Sophia, and telt flatteres if they declacé 
his possessions to excel." 

He began with the west facade, dedicated in 1140; this, like Nherman churches, tse 
two towers, contains a porch between the two towers and @ gallery etLove it, dighies 
by three windows, one round-arched Letween two pointed-arched,; the porch is a- 
dorned by three massive portals with torms ef arches alternating like windows 
Above the windows of the gallery is a wheel window, an idea appesring for tne Tire 
tine, according to Mertens, in the Uhurch of S.Etienne at Beauvais. 

The three principal coors of the facade were covered by enamelled plates of ccp- 
per decorated ty gold ornaments (Wr1-D, I, 36). The deep jamts of the portels vere 
richly sutdivided ana decorated by relief ornament.. The entire facade with aessive 
and slightly diminished towers, later completed Ly stone spires with four angl< 
pinnacles, recalls that of the Church of 8 #tienne at Caen, The chois was nekiy 
slanned and finely executed; Abbot Suger commenced this after the completion ci ths 
west facade, retaining the ancient crypt (V-1-D, ILI, 233 _ He adopted the active 
of the seuthern French choir and its aisle with radiating Kees which for tle 
first time formed here e complete series of seven chapels; the main apse was sur- 
rounded by cight columns. This choir became the model for most later Gothic czth- 
edrals. Groin vaults with circular diagonal ribs and pointed transverse ribs hod 
already Leen first used in the vestibule of the abbey Church of Vezelay; ALLot civer 
used this mctive and Lrought it to its fullest development in his choir. 

The vaults at Vezelay were sco built that, as in ali ribbed vaults preceding ©. Le- 


ic a) 


nis, the diagonal rits were not structural members indispensable to the stability ct 


the vault, but merely stone centering arches for aiding the construction of the 
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ae OEDEENB ACHGR'S MEDLa®Val akChITHCTURE, 

vault (V-1-0, Ik, 801). In the choir of 5. Denise, Suger with olear knobicdge assizic 
ed tg these veulte their structural usds in architecture; the vaults chiefly owe tc 
whe ribe their stacility, end would lese their permancy withcut them, they owe to the 
combined uge of the reund and pointed arches their suitatility for teing built cn 

ony form of ground plan without especially complex methods. The entire choir ef ©. 
Uenis was covered ty three vaults, and the pointed arch already used on the facade 
was also consistently employed on the windows cf the choir fcr both practical and es- 
thetic reasons, for its harmony with the longitudinal arches of the vaults. The reve 
yas Comaenced Ly sotct Suger after the completioh of the choir, retsining the old & 
walls; like the upper part of the choir, it was later entirely rebuilt and changec 
uncer Levis I% into the form in which it now appears. 

“hide the Church of & venis the entire construction and wven the mouldings are al- 
ready Gothic, the forms ct the ornaments are decidedly Romanesque, and exhibit 
scurcely a tendency towerds the northern flora, from which the riper Gothic derived 
its forms. Compared with earlier designs of churches, the entire tuilding is iiglt 
in masses anc slender in preportions. 
ig we sumiarlze the peculiarit ics of the French schoole ct architecture, we shell 
obtain the following statement: 


ligtmandy. Surgundy. 
Groin vaulted Lasilica in Latin cress Bbasilicen designs, mostly with tunnel 


form with simple choir; facade with two Vaults and in Latin cress form, with richiy 
towers; tower over intersection; rich developed choir and radiating chapels, 


. 


ornument derived principally from gecm- porches and imposing towers, ornemented 


= 


3 


etrical tcrms. like the antique, 
Reyal Domain. 
& comtination of the other tyres. Architectural crnaments not very prominent; ten- 
dency toward Gothic; strongly projecting buttresses native here. 


Agquilenia. Southwest Types. 

Generally with e single aisle, dom- Provence, Lenguedoc, suvergne. Three-aisi- 
Ga; souwetimes in three aisles with ed non~-basilican designs witn tunnel vaults, 
tunnel vaults; glans not basilican, tut usuelly with galleries and very high middle 
with choir aisle and radiating chap- aisles; stone rocfs; choir aisle with red- 
wis, Tower cver intersection, Crna- lating chapels, or choir with chapels on € 
mehtS rien and fanciful, strongly in- east side. Ornament strongly Antigue; tos- 
tluenced ty Celtic viements. aic decoration of walls in Auvergne. 


4. Komanesgue style in Germany. 


Before treating the further development ef Gothic, we have to consider the Romenes- 
que style in Germany until the middle of the léth Century. Germany was politically 
uuited in the middle ages and comprised many closely related races, so that in arch-— 
itecture there prevails a quite uniforn: general character. This very materially . 
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ge REDIBNBACHER'S MevlARVAL ARCHITECTURE, | 

ditfers from the French, since many elements employed in France are entirely 

foreign to it; aisles with domes or tunnel vaults seldom occur, and excepting 2 

tev ceases, radiating chapels are not used in German Remanesque. Stone roofs, buttress 
eS Or semicirculer projections are found only in quite iscleted examples. Germany 
Gecidedly ditters frou France during the Romanesque style in :---1, The extensive- 

iy used plan of church with duplex choirs; ¢. The triapsal design; 2, The alter- 
untion of supports in the interior, sometimes of piers with columns, sometimes cf 
heavy and light piers; 4. The columnar Lasilica; 5, The invaristle basilican ari ange 
det of churches with three aisles, with or withcut vaults; @. The constant use 

of yrein vaults in vaulted buildings; 7. The prevailing subdivision of external 

walls ty gilesters with arched frieze; 6. The low and open galleries, probably de- 
tived trom Lombardy. 

The wheel window scarcely oceurred to decorate the gable in the French Romanesque, 
Lut is frequently of great importance in Germany, although only when Gothic had al- 
reudy Leen created in France, and it is therefore to Le considered an clement under 
the influence of the new French Gothie style. 4s the older form cf design of German 
churches, the besilica with Germen columns is usually rare, though several examples 
cecur. The chief provinces in Germeny which assist in the evolution of the Renenes- 
gue style sre the Ahine previnces and caxcny; the remainder of Germany is more cr less 
Gependent thereon. we will explain these in detail. 
ef, Rhine Provinces. | 

ahe basilica with pliers almost generally prevails, at first with horizontal. 
ceiling, efterwards veulted. The most developed form is that on the plan of 6. 
Gell, end later on that of the abbey at Fulda, s church with duplex choirs and 
transepts, neat the trigpsal design, derived from the inferial Palace at Treves, as 
in the Church 5S. Maria-im-Capitol]l at Cologne. | 

The Rhenish plen with duplex choirs required accenting the intersections of 
auve end transepts Ly towers over them, the middle part of the eastern transepts some- 
tines alone served as the chureh, the cuter transepts Leing divided in several a 
stories and used for purposes accessory to divine service. Such transepte required 
Ssvalrcase towers to connect the stories, and others were necessary to wake the upper 
bort ot the western choir accessible, thus producing the imposing design of 6 
cathedral with six towers, first built at Fulda, St. Gal], and the old Cathedre] at 
Coicgne, and cuused ty the requirements. Until a tolerably late period, this ¢esign 
sacrcised its influence in the Lorder provinces ct France as well es on the loer | 
chine and in lower Saxony. Imitations appear in eastern France in the Cathedrels at 
besencen and Verdun (V-1-L, I, 29), In northern Cermany are good exemples of 
euch Luildings in the Churches of 5. Godehard and of 5. Michael at Hildesheim, the fi- 
rst completed 1122, the second built 1164-1184 and consecrated the last year. 

the Knine provinces were controlled by important cities and bishopries (iient:, 
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34 REDTENDACHER'S MEDIAEVAL ARCHITSCTURg, 
Seires, worms, Cologne, Strasturg), and their buildings are therefore grand and rich- 
ly ornamented; their great masses and picturesque grouPings combine with strongly 
duccrative expedients, such es open external galleries; the subdivision and decor- 
etien is severe and dignified, rich and animated, The cathedrals at Spires, ‘orms, 
ond Mentz exhibit varied tendencies in taste: the first is scarnest, massive and 
Dlein; the Cathedral at Worms is luxuriant and fanciful, recalling French, es- 
pecially Norman buildings; the Cathedral at Mentz harmonizes with the grandeur and 
simplicity cf the Cethedral at Spires, and is partly influenced Ly the animated 
erchiteeture of the lower Rhine. 41] three cathedrals are dry and told in details, 
in nccordance with the cuilding material---sandstone of strong colors. 3 

Ags previously stated, the buildings on the lower Rhine, and at Cologne, owe ; 
their distinctive cheracter to the peculiar volcanic building materials of the tifel. 

eountains, as well as to the product of the Rhenish slate mountains. The hard tri= 
chyte from the Urachenfels is especially used for structural parts and demands sin- 
le treatment; the easily wrought tufa fron Leke Laach makes the richest ornamenta- 
ticn possible. The easily split Llack slate is better polished than cut end is 
-teretor used ior cclumns; Slate rubble gives a gloomy and unfinished appearance tc 
Uhe Luil¢@ings | 

Frou these materiels, buildings on the lower Hhine obtain rich’ animation, accuracy 
in execution, and piquant effect by the use of complex structural motives, easily ex 
ecuited in tufa, ond wore refined treatment of details, than is found on the middle 
end upper Rhine, and also a more effective harmony of color with light tufe as Luiid- 
in, materiel, with which the small Llack slate columns strikingly contrast. This 
style of architecture extends into all side valleys on the lower Rhine, and although 
at Treves the Romanesque style mixes with French forms, yet the architecture there ber 
gs essentially with that on the lower Rhine. . 

The LDuildings on the upper Rhine, around Strasburg, Freikturg, and basle, practical- 
iy belong with these ct the middle Rhine; in accord with the bright colored sand- 
stone, their decoration is heavy and earnest in treatment; from upper Alsace, as et 
ein, a fancitul and Lizerre tendency radiates through Basle to Zurich end other 
claces in Switgeriand, Lut from lower alsace, especially at Strasburg, a nobler 
style extends to Freiburg and points dependent thereon. 
£8, Saxony. 

Saxony attained prominence under the Ottos, and men carly Lecame accustomed to 
sooden buildings, which furnished a motive for the round pillars of churches. To 
sconemize costly stone columns, in the construction ot stone churches, Piers were 
used #b the principal points of support. this produced the motive of alternating 
piers and columns prevailing in the tasilicas of the Saxon provinces. The plan is 
generally that of the Latin cross with a simple choir apse, usually with side 
apses at ends of the side aisles. This plan easily led to western facades with 
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ob REDTENEACHER'S MEDIAEVAL ARCHITECTURE, 

two towers including tLetween them a vestikule and gallery above, as for the churet « 
Gerurode consecrated in 8&4, or as in Sestphalia, where the middle part of the weert- 
ern fucade was developed into a massive tower, while the sides were reduced to lc: 
stgircase towers, as on the Cathedral at Paderborn, dedicated 1143, 

The churches in upper end lower Saxony are usually less distinguished by dimens- 
ions and by importance of architectural motives, when compared with those cof the 
Rhine provinces and other parts of Cermany, than ty variety in design and develop- O 
ment of motive in detaio. Originality send refined feeling for treatment cf details 
are expressed, which might almost Le termed the classicism of the Romanesque style. 
while the Rhenish provinces employ the vault-pier, Saxony develops the rectangular 
wall-pier with decorated angles, which is suited to the tasilica with horizontal 
céliing.. 

27, kemainder of Germany and “urope. 
In Franconia, with the important dioceses of “urzburg and Bamberg, architecture 
or commercial reasons less closely connected with the Saxon provinces than with 
the Rhenish. Wurzburg, Bamberg, and Hesse with its ancient abLey at Fulda, were (Z 
essentielly influenced ty Mentz and torms; while the less important monuments in ites 
se at Fulde, Herrfeld, Iltenstadt, and Gelnhausen, jikewise have middle Rhenish aroh- 
itectureé in eccordance with the building material of colcred sandstone; the dioceses 
of Wurzburg and bamLerg pursued another development of the style, favored by a soft 
yellow sandstone, the detail is finer and richer, witn a nebler treatment cof the 
whole, Romanesque architecture in Suabia essentially depends on the benedictiné 
monastery ct Hirsau, tuilt 108¢-10¢1, | | 
bavaria is active in the development of architecture at Regensburg, already inport- 
ant in the Kiddle Ages;like Cologne and Treves, this was richer than other Cermin | 
cities in Roman monuments, which influenced its architecture; as an important trans- 
fer point Letween Germany and Italy, it later received many influences from the 
south; ueny peculiarities were brought to it by the sectch monks at the end of the 
lith Century. ae 

Laverie succeeded eariier in an originel development of architecture than did tie 
Rhine provinces, dependent upon Franconia and Suekia, and this distinétive char- | 
seter is retained until later times. It is distinguished in Regensburg and Freisin- 
by richly ornamented sculpture in Romanesque, hardly found elsewhere in Germany, 
occurring on the Scotch monastery atter 1276, about ©0 years later than the foundin, 
of the Cathedral of Cologne, perhaps imitated from the carved wooden style of the 
Scotch, who had already Luilt wooden churches in bevaria during the 7th Centur. 

austria, in its imfortant cities of Salzburg and Vienna, was the channel of ¢ca- 
merce between western and eastern Europe; its architecture is not essentially cii- 
ferent from that of other German countries. . | 

The north German lowlands on the North and Baltic seas were hardly won from the 
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2é REDTENBACHER'S MEDIAEVAL ARCHITECTURG, 
Slavs during the Crusades and take little part in architecture during this period. 
In Loth Romanesque and Gothic architecture, they differ from the rest cf Germany Ly 
brick construction and Ly the use of granite boulders as tuilding material&, scatie: 
ed everywhere, 
Other countries of Surope which took part in the development of the Romanesque 
style may Le briefly mentioned. Italy hes already teen considered; we have only te 
add that lower Italy and Sicily mixed Nerman and Mocrish forms in their architect- 
ure. Spain chiefly imitated southern France; tngland was like Normandy; Cenmark, & 
Sweden and Norway received their architecture from tngland and Germany; belgium and 
Holland took theirs from northern France and from Germany. 
_. 28). arly Gothievin France, 
? To extend our sketch of the evoluticn of Romanesque architecture further would 
not Le proper, for a detailed history of Medizevel Architecture is not intended, 
ut merely its relaticns, so far as necessary to understand the mediaeval styles. 
we therefor now give the course of the Gothic in cutline and return to & Denis. / 


re 


This tuilding was soon fcéllowed ty an entire series of the most important cathedre]< 
in France. The uplifting produced atcut the middle of the 12th Century in France oe; 
well as in Germany manifested itself in a generelly prevailing literality, high ane 
low taking part both in offerings of money and of labor fer the greatest architect- 
ural works, 4n equalled emulation affected all Lelievers, as already evident in the 
erection of 5 Lenis, so that ncLles and pecple with their own hands helped to 
build the massive stone piers, and this was repeated in the grandest way at the 
building of the Cathedral at Chartres, founded 1145, where "this assistance was 
thoroughly organized", Ly which "cbhstscles were overcome which would have eppelled 
hired workmen." AtbLots and bishops then toasted of this zeal of the laity. ; 

The Cathedral at Chartres, whose west facade end the Lases of the towers alone be- 
long te this period, vxhikits a turther step in the development of the new style; 
especially in the pointed arch consistently employed thereon; the very Lroad nid- 
dle eisle is externally lighted by threes windows and ty a colossal wheel window 
having the entire width of the fucede, terminated at top Ly a herizontal arcade with 
figures in niches, The three portals of the facade are combined in a group, while — 
those of 5. Denis were separated Ly the buttresses cf the tower. The further devel- 
Cpment of the style does not then proceed regularly, that each separate Luilding 
might represent the unity of the style, but only a portion cf each new structure ad- 
hered to the course of development of the style, while the enlargement and compl e= 
tion of these Luildings occurred later. 

the treatment of the facades of the cathedrals at Sens and Noyon was followed in 
the magnificent facade of Notre Dame at Paris, of dignified earnestness and zpreat 
severity, with energetic and clear treatment of the style. The two stories ci the 
facade, whose portals were separated like those cf 5. Denis, are divided by 2 great 
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av REDIGNBACHBR'S MEDIABVAL ARCHITECTURES, 

arcede deccrated by statues, and the upper story with the great rose window at its 
center is terminated by a similar arcade, The towers have windows in pairs ‘and rise 
arcade with a more slender treatment than those of &S. venis 

The system of the facade of Notre Dame at Paris, at the highest point in devel- 
opment and with the richest ornament of the perfected style, is found in the Cath= 
edral at Rheims; all the plain masses of the angle buttresses of the towers ere 
here replaced Ly open canopied niches containing statues; the portals are again 
joined in a group, which projects before the facade; the windows have gables over 
them and are filled with tracery, which was wanting in Nctre Vame at Paris. This 
faceds was Luilt after 1241, eight years before the founding cf the Cathedral at 
Colcgne, and is the most Leautiful facade produced ty French Gothic, even Leing tle 
most magnificent facade which exists. 

After 3. Denis, the entire system of construction ot the nave with its imposing 
choir is developed in a series of cathedrals; most important wus the perfection ct 
the groin-vault, indeed the change from the hexapartite to the rectangular groin- 
vault. Then the development of the plier in the interior, and of the fiying buttress 
and buttress on the exterior, with @ general reduction of structural masses Ly the 
use of great windows with tracery, the common use of the pointed arch, subdivisior 
of the interior end exterior, the forms of towers, and lastly, the details and orne- 
mentation. The Cathedrals at Paris, Laon, Sens, and Noycn the Churches cf 5. Ger- 


mer near beauvais, the Abbey of 5. Remy at Rheims, the Church of Notre Dame ai Chej- 


one-sur-Marne, the choir of 5, Germain-des-Pres at Paris, all take part in this de- 
velopment of the style. 
Attached to nearly all of these churches and grouped in their eicinity are a nug- 


ter of smaller imitative structures, the first series of great cathedrals in which tic 


stvle was developed being followed by another 
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he Cathedral at Le Mans, the abbey Church of 


éries extending it. to this belong 
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Ived in braine, tne Cathedral at 
vauvals,and others. 


Nth the Cathedrals at Amiens )1220 - 1288) and at Rheims, (1241 to 1800) these crez- 
tive monuments attein their purpose and their highest point. The relative heights in- 


crease, the Latin cross plainly appears in the middle and transverse aisles, raised 
high eLove the side aisles, and the choirs extend in length; two towers are usually 
udded to the transept facades like the western facade, and a high tower is even place 
ed over the intersection; a like church with seven towers was planned in the Cathec- 
ral at Laon and executed in reduced proportions in the Cathedral at Limburg-o-Lahn. 
The choir aisle with its series of chapels remains in France the general typé of tle 
terminations of the plans of cathedrals. Round piers were preferred in the older 
cathedrals, with groups of shafts for dividing the wall and springing from their 
cacituls, but these were transformed into clustered piers with four rcund shafts. 
29, best Period of Gothia. Aaeve ye 
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S REDTENBACHER'S MEDIAEVAL ARCHITECTURE, 

The best period cf Gothic style begins with St. Louis, who commenced in 1231 to re- 
tuild the nave of 5, Denis, and was a noble, art-loving prince, whese era is compar- 
ed ty French archasogcogists with that of Pericles. His finest creations ere the 
famous 5. Chapelle in Paris, a pearl of French Gothic, the Leautiful Church of 4, 
Nicaise, and the facade of the Cathedral at Rheims. Though the creation cf the new 
style only extended around Paris as a center, the second extension of the perfected 
style reached all parts of France, and was variously colored by local conditions. | ® 
It was especially the Cistercians that took the most active part in this extension. 

38, Extension of Gothic outside France. 

Cutside France, Enyland first adopted the new style. The Cathedral of Canterbury 
was turned in 1174, william of Sens in France was called to rebuild it, and brough: 
over the new style. Thence the Gothic extended generally over all England, always 
using peculiarly different forms, Germany, Italy, and Spain received the Gothic at 
ebout the same time:Germeny in the Liekfrauen Church at Treves (begun 1227), Italy 
(stout 1£2€) in the Church of 5, Francesco at Assizi, built by a German Master, and 
Soain in the Cathedral of Toledo (built 1227). Gcthic was long prepared for in Gex- © 
many; the first purely Gothic building was kept in consistent German style, while 
the Cistercian Abbey Church at Marienstadt in Nassau, begun in the same year 1227, ; 
cnc of the few German monuments with a purely French character. ven in the earlies: 
lislian building at Assiazi, the local style of Gothic is very distinctly expressed. 

Spain. first imitated the cathedral style of northern france, and the style only lat«e: 
Lecame strongly mixed with local ltoorish torms. Belgium and Holland likewise re- 
ceived (about 1280) the developed Gothic style from France.. 

S1, Extension of Gothic in Germany. 

The Gothic style in Germany proceeded from Treves along a few muin lines; yet in c 
some Plates is found a direct importation of the style from France, or at least a 
direct influence; it may te that from the moment in which Gothic Lecame the fashicn, 
architects studied the style at its source when possible. 

The Lietfrauen Church at Treves has the quite peculiar plan ef the Latin cross (Fi; 
10) with reentrant angles filled by chapels, its four arms ending in apses; its ol ai. 
thersfor resembles that of & central Luilding, while the cross form is very decidedi 
expressed in its upper part. The plan did not result, as Mertens stated, from Douk- 
ling the plan of the choir of 5. Ived at braine near Soissons, but from limitations 
of the site. All] forms of the church are decidedly Gothic, and the ornamental de- 

tails are mostly tased on native plant forms, | 

The noblest endevvor of German Gothic may Le found shortly afterwards (in 1222) 4, 
the Church of 5. Blisabeth at Marturg. It also exhibits peculiarities: in plan (Fi, 
11), because triapsal; in section, tecause a hall church; even more than the Liet- 
frauen Church at Treves, to which it shows decided similarity , is the Church of 53. 
Elisabeth entirely German in its forms. 41] details and ornaments, as well as seul, 
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ao RECDIENBACHER'S MEDIAEVAL ARCHITECTURE, 
tural decorations, are most carefully finished, 

al Marburg and the Cistercian Abbey at Haina wes developed a truly Hessian sehac] 
ot Gothic architecture, independent otf the Rhenish school at Cologne. The Martur; 
Gothic also passed a few points in northern Germany, like the Church at Lippsteadt 4d: 
restphelia, the Cathedral at Paderborn, and the Church of 8, Nicholai at Obermars- 
curg, the Church at Nienturg-a-S', and the Cathedral et Namburg. The highest de- 
velopment of Gothic in Saxony occurred in the Cistercian abley of Sehulpforta, the 
Cathedrals at Magdeburg, Halberstadt, and Meissen. but there an influence cf the 
Ressien schcol is less apparent than direct importation from France. 4 second was 
the erection of the Cathedral at Cologne, commenced arter the fire in 1248, perhy s 
the most important of all German architectural creations directly dependent upon 
France, 

The plan (Fig. 12) is an extension of the plans of the Cathedrals at Amiens endo. 
beauvais, S~aisled with 2-aisled transepts, choir aisle, and seven choir chapels. 
Cnly after the completion of the choir (181€) was the construction of the nave and c: 


the great western towers commenced. The architecture is in every respect the supre: - 


endeavor of German Gothic, and its forms are as refined as its masses are in-. 
posing.. . 
This important monument, whose influence extended on all sides, formed a sec- 
ond type of Gothic architecture, developed in Glogne itself and its vicinity, 
ug and down the Rhine; to it especially telongs the Luilding of the Abbey at — 
sitenburg near Cologne, the Church of 5. Victor at Xanten, the Plan of whose 
choir is allied to that of the Liekfrauen Church st Treves, the Church at Abr- 
Weller, the Cathedral at Utrecht, and parts of the Cathedral at Mentz and of 
whe Church of S, Catherine at Cppenhein. 7 
The splendid cathedrol buildings et StrasLurg and Freiburg are connected with ~ 
the.third importation of the Gothic style into Germany; the chief parts of 
Loth cuildinzs were completed in the second half ct the 18th Century; the Cath- 
vdrel at Strasburg is particularly distinguished Ly its magnificent facade, 
that at Freiburg Ly its splendid tower, the first of those gracetul perforated 
spires, characteristic of Germany, imitated in many places and slmost entirely 
lacking in France, The Cathedral at Strasburg retains the magnificent style | 
ot the French cathedrals, with all its grandeur, that at Freiburg being more 
severe end plain in treatment. . 
The Gothic style first entered Suaiia in the Church at Wimfen, tuilt 1262 - 
127& by an architect from Paris.: It is the perfected, flourishing Gothic style, the: 
found nowhere else in Germany; these churches are so prominent in Germany thet the 
chronicler mentions them as tuilt after the French manner. 


In Franconia the Gothic style is first found (in 1287) on the weatern choir of th. 


Cathedral at bamterg, which is not the perfected style of the Luildings firat sen- 
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40 REDTENBACHER'S HED lAnVaL sRCHITECTURE, 
Licned, Lut that of the early French Gothic cathedrals at Laon and Chartres. 

En scuthern bavaria, Regensburg appears first with sone notable buildings, the Chu 
rch of 8, Ulrich, (second quarter of 18th Century), © peculiar rectangular structure 
in early French Gothic, with galleries extending all sarcund it, apparently with rem 
iniscences of the Church at Martes. Compared with cther fans sie churches, this Luilid 
ing 1s entirely criginal in design, construction, and partlyadetail. ‘The next 
Gothic work in Regensburg is the Dominican Church (Legun 12732), which with the Min- 
orites Church at Cologne (dedicated 1250) first exhibits the debased Cothie style in 
end crude forms, After 1272, Legon in Regensburg the erection of the grandly de- 
signed Cathedral, which in Pian, extericr, and use cf torms is characterized ty 
originality, like the entire architecture of Bavaria, 

The perfected Gothic style first appeared in Austria in a series of mcnastic 
Lt MALTA DES at Heiligenkreutz, Klicsterneuberg near Vienna, at Imbach, and Gratz. 


2. 


thie was transformed in the domain of northern brick construction. FEere was re- 
abea’d a change in form from the cut stone style to the plastic clay, a problem 
solved in the most satisfactory way in nerthern Germany. The Gothic style was net 
edapted in these provinces until the 14th Century. 
Sé, Gothic after 14th Century. 

while in the 1¢th Century active intercourse of German architects occurred with 
Franee, making their studies at the source of the new art, in the 14th Century with 
an iamense nusker of large and small new buildings and enlargements, intercourse vith: 
Prance had nearly ceased, and the Depo of the style was chiefly connected with 
the greet cathedrals end their mason's lodges, developed into schools of masters 

while earlier architecture found itseif chietly in the hands of the clergy hs 
cetronized by princes and nobles, in the 14th Century it ccincided with the pros- 
perity of the cities, then the strongest ogents of civilization. Parish churches, 


= 


private houses and communal Luildings were then the most imbortant problems: the. 
first required Lroad end light rooms, so that hall churches were especially preferr- 
eG; Simple choirs sufficed for divine service, the choir aisle with chapels being us- 
ually omitted. In its place is noted variety in the treatment of the choir, founc 
aay in Germeny. Only small churches uaually retained the choir aisle; the flying 

uttresses were then omitted, giving the tasilican design its distinctive character. 
Secular buildings required the abandonment cf ecclestiastical forms and transfort o- 
ticn cf the style. 

ihe essential point in later Gothic consists in extreme attenuation of structure] 


messes and in changing architecturs] forms, so that increased results could te obttair: 


ed with simplified means without injuring the general effect of richness of the arch- 
itecture. an increased fluidity ana flexibility of forms end of their connection: 

is further characteristic of Late Gothic, Loth an effeminacy and also 2 hardening enc 
dryness in treatment of forms, but combining with the simplification of means an ix- 
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NBACHER'S MaDIAnVAL ARCRITECTURD, 

ease ln richness ed repetition cf motives. | 

The nost prominent Luildings of this period are the facades with two towers for 
some German cathedrals, as at Cologne and Regensburg, ahae the towers of the Cath- 


edrals at Strasburg and Freiburg, the last only completed at the Leginning of the 1 
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vb Century, and those of the Cathedral of 5. Stephen at Vienna; then some choirs, z 
at the Cathedral of Ulm, and the Church at Kuttenberg in Bohemia; also, the Liet- 
irauen Church at Hsslingen, the beautiful Church of 5%. Maria at Reutlingen, the 


i 
Cathedral at Thann in Alsace, the Cathedral at orfurt, the Cathedral of & Martin 

at Lbendshut in Bavaria. To these are added a series of smaller churches, portions 

ct monasteries, military and secular structures of all kinds, and some great cas- 
tiles, -that at Marienburg in Prussia, of Albrechtsburg near Meisson, of Carlstein i: 
Schemia, and of Vayda Hungad in Siebenburgen. 

ALS Wh 1460 was founded a league of schools of masters at the great cathedrals, cr 
mason's lodges, especially a union of the mason's lodges at Strasburg, Cologne, Vier 
ne, and berne, under the presidency of the master at Strasburg Cathedral. Thus an 

reanization of the stone wason's craft was effected, Loth for better work and appit 
cation of art, and also for a purer life. This organization had as much beneficial — 
to German architecture as could become injurious thereto; to it is due skill in werk © 
menship and great aptitude for the sollution of difficult protlems unknown to ear- 
ave periods; proofs of this are the late Gothic towers of the Cathedrals at Straske 
Ulin, Frankfort-am-Main, antwerP, and large tabernacles imitating towers, graceful 
reredoses, rood-screens, memorial columns, fountains, etc. However important these 
forts of the skili of stone masons in the Mth and l¢th Centuries, there results 
frvca this endeavor to excel'in competition, with lack of artistic training in worx- 
heh an exaggeration of stone-mascn's fancies at the cost of cther branches of art, «: 
that architecture finally came to a point, where it could proceed no further and 
found a welcome rescue by the invasion of the Renaissance from Italy at this time, 
which rapidly attained its highest foint.. 

The same occurred in France, England, and other countries, which adopted the Goth- 
ic style and developed it in secerdance with local tastes; the luxuriant Gothic unil: 
ea with the imported Renaissance, and from the combination of two different methods 
of construction sprung e series of graceful architectural works, which, in spite 
ot thelr evident mixture of forms, always exhibit high feeling fer art and refined 
taste, 

338, Italian Gothic.. 

To introduce Gothic inte Italy is a greater contradiction than the reverse, the in- 
portation of classic architecture into Germany. The masters of Italian Gothic chan. 
the new style to suit their tasted#. The Italian Gothic retained the mest useful ide- 
as, derived from the results of northern architecture in its spacious churches, deve: 
oped local methods, and Renaissance architects thus learned from northern Gothic to 
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42 . REDIBNBACHBR'S MBDIAgVAL ARCHITECTURE. | 
plan clearly and practiced the construction of vaults, especially the erection of 
domes ‘of wide span.’ In spite of brilliantly effective decoration cf facedes,. this 
architeéture otherwise failed in true meaning; where simplified, it gave spacious 
churches a vary plain character, and when richer, it remained nearly a repitition ci 
a few Zround motives., The buildings consist ot slightiy suldivided masses, over 
which often extends a rich marble covering like tapestry; a few notle erchitect- 
ural motives from the north are employed, arrangedin the simplest possitie manner; 
they produce clear subdivision and accent horizontal] lines more strongly than in 
northen Gothic; but the suktdivision is repeated, and the greater prominence of 
horizontals would Le no gain if the vertical were as strongly expressed; but the 
defect in the general composition cannot be concealed by martle mosaic and decor- 
ative sculpture, The finest buildings in Italian Gothic, the Cathedrals at 
Florence, Orvieto, and Siena, were commenced at the end of the 12th Century and 
continued in the early part of the 14th, all have something decidedly dilettante 
in spite of their magnitude and splendor, and the Renaissance justly termed this 
Italian Gothic barbaric. It first succeeded in what Italian Gothic attempted. 
24, ‘Synopsis of Forms of Mediaeval 4rchitecture. 

To treat mediseval architecture in detail, we have first to make clear that its 
highest problem was the construction of enclosed spaces, and its highest endeavor 
to cover these by vaults. Everything else depends on a knowledge of vaulted 
architecture in the fiddle ages. The second Section will therefore comprise vaulted 
architecture. hy 

Vaults lead us to the treatment of their supports; piers, columns, walls and a 
butments, buttresses and tlying buttresses. we accordingly have to consider in 
Section 2 the support of vaults; in Section 4, Luttresses and flying buttresses. 
From the comkination of vaults with their supports result Section ©, the treat- 
ment of plan, and Section ©, the internal construction, the system of cross 
section and arrangement of longitudinal section. "ll three determine Xection 7) 66 
external architecture. 
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43 ReUTENBACHBER'S MBDIAnVAL ARCHITECTURE, 
SECTICN IIT, CoNSTRUCTION CF VAULTS, 
SE, 4oman and 4cmanesque Veults. 

Soman vaults, the tunnel], groin, end domice], ccecur instead of horizontal ceilings, 
and were wither tuilt of voussoirs, or of pots of special shape and inserted in 
each other, especially suitable for the construction cf domes; a third mode of 
construction was the concrete vault. These vsults were freguentiy of censiderstle 
; but were always tuilt with such massive abutments and with such masses of 
weterial, that they appear noble and heavy. The Romenesgue style hardly knew other 

Roman forms of vaults, It indeed invented the helicant rampant vault for 
stairways. ‘tarly Christian art frequently used the vault in rich combinations enc 
forms ot plan more varied than these of the Romans; even excelling Roman Luiiding: 
in spaciousness, as in the Chureh ct St..faul at Bome with its horizontal ceilin,' 
cud the domed Church of &. Sochia at Constantincple, but essentially retained the 
roman forms of vaults. 

Votes have soherical surfaces; ali seotions 2i, o d, through the center of ths. 
vlen are greet circles (Fig, 12); it a dome te constructed cver a square rocn, 


» pencdentive dome results if the diameter of the done equals the diagonal of the 
square. The crowns a', b', c', d', of the side arches (Figs. 14, 142) lie on a heim 


igzontal circle in elevation, seperating the calotte oi the dome from the pendeni- 
ives. On the plan of a dome may te drawn any rectilinear cr curvilinear figures 
(Fig, 1&), whose vertical projections (Fig. 15a), cr lines of intersection of the 
spherical surface with vertical planes passing through these right lines, cr with 
verticai cylindrical surfaces passing through curved lines, form a system of cir- 
cular ares, whose points of intersection likewise lie on a sphericel surface. Thiz 
Lasis of many lete Gottic star vaults. Evidently above the circle 

separating cal@otte from pendentives, there may be constructed instead, a dowe 
heving a semicirculer cr pcinted arch as a generating curve (Fig. 18). On the 
: Ss. Front at Perigueux and on other churches in Perigord, such dotes 
vere ulone used. (V-1-0, I, 174; IV, 262), 

The sisFblest construction of a dome is that with horizontal rows of vousscirs, 
each with two redial Leds and two radial end joints directed the center ct the 

(Fic, 17). The keystone is then the frustum of a cone with two concentric 4 
herical surfaces as Lases (Fig. 18). horeoever, the dome may also be divided ty 
tobidians and Le constructea of vertical rows cf stones becoming thinner toward 
the vertex of the deowe (Fi,-, 18 
Reneissence for niches and small demes, in sPite of its comPlexity and cf its 
sli,ht Practical value. | 

a combination of the two kinds cf vaults occurs ir use as coffered vaults in Rema. 
architecture, as well as in those ot the Renaissance (Fig. 19, right helf); (éan- 
theon, Come of Cathedral of Florence). A peculiar mode of vaulting is shewn Ly 


, left hait), a taverite torm of vaulting in Dutch 
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44 REDIENBACHER'S MEDIABVAL ARCHITECTURE, 
the dome of the Temple of Jupiter at Spalato (Fiz. 21, lett half), an attempt te 
increase the stalility of domical construction (V-1-D, Ik, 478, ete,). A further 
possibility of dividing the surface of the dome into clearly rhemtoidal (Fig, 2) .. 
triangular areas, whose sides in the first case form sPirals cn the surface, 2n4 

in the other case even form meridians, has searcely teen employed, but torms the 
basis of many late Gothic star vaults. 

Roman pot vaults were composed of especially shaped pots inserted in eaci, other, 
their interspaces filled with cement concrete, and also consist of a series of 
pots erranged in a spiral rising from the Leginning of the vault to its vertex ir 
continually closer turns; or the pots were arranged in zones, forming cireles cf 
dininishing diameters, . | | 

4 peculiar mode of domical vaulting (Fig. 19, right half) was employed te fill i: 
Letween supporting arches of Cy ee right half) was used in the dome of the 
Cethedral of Florenoe; bricks were set in herring~bone bond, at'ter the dome was 
divided ty meridians.. It is clear that ornamental ground Plans, as indicated in Fi- 
le, may be constructed by different modes of vaulting, es in the figure. Ey the 4 
aid of ornamental brick bonds, ct different materials, or of bricks cf different 
colors, the most veried surfece patterns may then te obtained, 

3¢, Prineiple of Gcthic Groin Vault. 

The chief result of mediaeval vaulted architecture consists in the invention cf 
the groin vault with supporting rils, between which extend the compertments as cuir 
cal surfaces, | . 

Taking e simple agusre groin vault (Fig. 282), produced ty intersection of two 
semicireuler tunnel vaults, it is clear that the diagonal line of interseetion c1 
two tunnel Vaults is a semice¢lipse. Further, that in the side or end arch, tie 
pressure of the voult is least at its highest point or crown, and increases downnar: 
Ly addition of the weights of the voussoirs, atteining its maximum at the lowest 
voussoir and the pier; it is also clear that in the diagonel arch, the pressures on 
each different stone will be doubled, since the pressure from two sides cogkine or. 
it. The most heavily loaded portions of the vault are therefore the diazonal arches 
and the piers. The voussoirs of the vault then slide outward, and this thrust is 
eater in the Giegonel arches and on the piers; or they tend to produce rotation z 
Lout the inner or outer points a b of the vousscirs (Figs, 28, 24), the fall cf the 
vault resulting trom the cpening cf the joint inward or outward, 

For a vault to te stable, the abutment must te firm and neither slide nor rotrte 
avout an edge; it must form a homezencous, fixed, and heavy cr strongly leaded wags, 
much too heavy to Le overthrown by the thrust of the vault. The vault must itscl? 
Le so strongly constructed, thet its parts are immoveble, that its material may ct 
tbe crushed by its own or an added load, nor cracked by too great strain at any wert 
points. The tirst condition is fulfilied by correct inclination of the joints, rer 
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4& REDTENBACHER'S MeDIABVAL ARCHITECTURE, | 

oendicular to the line along which the Pressure of the voussoirs is transmitted, arc 
ty good mortar, which hinders the sliding of the stones at the joints ky increasine 
the friction. 

The fall of the vault will te prevented by its thickness and ty increasing this +t 
the points most severly strained (Art. 39). If such a vault is built of brica, the 
separate bricks must be wedge-shaped, or, if rectangular, the mortar joints must 
Lake the wedge form; these are then like vousscirs tetween which the bricks are 


a 


sgeezed, 

For vaults already considered, such as the Komans constantly employed, a difficult. 
in executing them in cut stone is caused ty the necessity of arranging separate grci:. 
youssoirs along the groins (Fig. 25); were such a vault Luilt in brick, then must 
icks be butted and mitred at the groins, forming a through joint (Fig. é¢). a 
sharp groin could scarcely be built cf ruttrle. In tuilding concrete vaults the osm 
ans could easily overcome this difficulty by excellent mortar; in mediszeval architec:- 
ure under entirely different conditions, men were compelled to avoid this defect af 
ube groin vault by a peculiar expedient; it was merely necessary ti construct sez era:: 
ribs of stone or brick (Fig. 27) against which the compartments abLutted, and the pre 
tlen was solved in the simPlest manner. Dut whether executed in stone or in trick, 
the elliptical diagonal arch was constructed with difficulty, the radius of each sej- 
arate point having a different center. “hen al] complexity of the vault is to te 
syoided, the arrangement of separaate diagonal ribs is only practicable if these 
diagonal ribs are circular ares. The first important innovation in the construct- 
ion of the groin vault was introduced in the Middle 4ges Ly arranging semicizculer 
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disgonal rits. but these produced various consequences; if the diagonal rits and t!. « 
side arches have a common height of springing, the keystone of the vault is higher 
than the crowns of the side arches ty the difference of the radii of the two urches, 
the compartments of the vault rest most heavily on the lower side arches and cause 
considerable thrust on them, and the highest part of the vault will be very dark. 

4A second innovation consisted in making the ridgelines of the compartments of the 
vault not straight but circular arcs also, so that each compartment was itself 
strongly curved like an expanded sail, approximating a domical surface, stronger 
and more immovable, at the same time loading the diagonal rib more heavily (Fig. 26). 

The French Gothic always -tased the groin vault on the dome and treated compart- A 
ments as simple domical surfaces. The German Gothic usually curved the compartment: ) 
more strongly, so that their middle lines correspond to a greater radius than the 
radius of their cross section; it is easily seen that a greater curvature of the 

section is preferable for stability of the vault, for the strongly curved compart- 
| t causes smaller thrust on the ribs than if flatter. Especially in Holland, 
where the yielding soil required the vaults to be made as stakle as possitle, compo: - 
‘ueils were sometimes so strongly curved that their highest point not only rises a 
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4é BOTENBACHSR'S MeDIArkVAL ARCHITECTURG, 


Love the keystone, kut extends &2 inches or more higher. The view of these vaults 


aleve very meterially differs from that ot simpler groin vaults. ‘Such vaults are 


uot only tiore stable, tut are more easily executed; require no special centering ,fince 
euch row ot voussoirs is set Ly itself; and produce a strong play of light ond shite, 


advontagecus for softened internal lighting. Tie difficulties in the constructic: 
=f such vaults will later be seen to result from geometrical peculiarities of the 


vcoin veult, and almost wholly disappear, as on the Rhine and in Holland, where tlhe 


easily wrought Srohital tufa was employed. 
o?, Improvements. 


ondeavors were made to solve the problem Ly making the crowns off the side arche: 
proximately or exactly at the same height as the crowns ot the diagonal arches. 
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vained, but the difficulty was increased, since semicirculer diagonal rits were 
voduced with perhaps two different kinds ef elliptical side arches, not easily 
cnstructed. The ellipticel arches could inoeed be replaced Ly oval arches, 1. 
ty giving to the lower part of the arch a greater radius than that of the upper 
ert; the purpose was tetter fulfilled thereby, Lut only imperfectiy so. Cr ky 
ae the crowns of the diagonal and side arches at the same height, and the 
‘inging points of the two kinds of arches at different heights; the large dia 


ica] priser whose height egualed the difference of the radii of the side 


, 


another methcd was to omit the capitals cf the supports of the transverse arch. 


& last method remained far solving the problem, when transverse and side arches 


cculd te done in various ways; either Ly making the side arches elliptical witl. 
axes vertical, es employed in some early Sothic churches (Ungew. 6.0. 2d edi. 
, a8 in the Church at fetter and the Church at Nantes; the end was thereby ‘t- 


he 
cual ee were then set on capitals, end the side arches were "stilted" by aHiee 
“tl 


his sclution of the proLlem was treated in many ways; diagonal rits were some7 
Limes set directly on the capitals, while side arches were placed on separate smail 
capitals of short columns resting cn the principal care as in the Sefectory at 
~aulbronn. At other times two terms of capitels were arranged for the two kinds 

of arches end viso two forms cf supports, so that the PRC pier had capitals #t 
dirterent heights, the abacus of the transverse arch forming an annular Land on the 
columns supporting the side arches, as in the porch of the abbey at Maulbronn (1:20) 
and in the vaults of the galleries of the Cathedral at kagdeburg, or these may be 

nede separate, as in many buildings of the transition style and of the early Gothic. 


vere of syual height; the transverse erch was set on the capital and the diagonal 
rik was permitted to intersect the abacus cf the capital. 4n example of this un- 


usual arrangement, already suggesting Late Gothic, is found in two choir chapels 


of the Cathearel at Regenslurg. 


all these methods have oljectionatle resuits, If the hexapartite vault was em 
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AY REDTBNDACHER'S heDIabVAL ARCHITECTURE, 

cvioyed, greatly preferred attimes (Fig, £9), thre were three different spans of arch- 
23, cr even four, since piers bt for receiving the simple transverse arches were small~ 
er than main piers a, serving to receive the cross arches and ribs, for arches of 

four kinds. 

Tn the Refectory at liaulLronmn, disgonal ribs are semicircular arches, the smal] 
transverse arches are circuler arches very much stilted, and the larger cross arches 
a, bb, are pointed, Although this alternation of arches and cf their curvatures 
nekes 3 strong impression usually, e certain disquiet and complexity in techbical ex- 
ceution exists in the entire system. Architects in the transition and early Gothic 

styles in Germeny sought to remedy these evils. They were auch hampered Ly the 
aguare form of plan; for vaulting rectangular Lays, they had three ditferent widths 
of span, having retios to each other as that of one side to the other and to the Gié,~ 


» | 


chal, like the corresponding radii ot the arches. The different heights cf springir, 
were very inconvenient, reyuired more expensive capitals, and made the stone-cutting 
nore conplicated. 
An attempt was made to bring all springings to a common level. There was the choice 
of spmning the longer side of the rectangle Ly a semicircular arch (Fiz. 20) and tre 
shorter one by a pointed arch of equal height, as in vaulting the different bays/of 
cide aisles of the Church of &. Ulrich at Regensburg (1250); or the diagonal 
arches were made semicircular, the side afches then being pcinted (Fig, 31), The £ 
construction, whese alternation of differently curved arches for low vaults mekes a 
cood impression, is not advisable for high vaulted aisles of churches, the use cf 
the pointed arch fcr groin vaults, already found more than a century earlier at Veze- 
lay and 8S. Denis, was very slowly accepted in Germany; Heisterbach indicates a react~ 
ion against the Gothic, a desire tc solve the problems of the Gothic style without 
its seientific expedients. 
The protlew of vaulting becomes nore complex for trapezoidal bays. in the choir aisi~ 
les of churches. If the ditterent s:peces ere then spanned by semicircwiar arches, 
the cuter side arches a bt (Fig. 24) will be larger than the inner side arches co d, tle 
radial arches ae and b d will be alike, and may Le greater, (Fig, 22) cr smaller, 
(Fic, 83) than the outer and inner side arches. The radial vaults will then be 
conical vaults inclined upwards toward the exterior of the choir (Fig. 24); the vault 
ribs may either be simple diagonsls, as in the choir aisle of the Cethedrzl at Leng: es’ 
the keystone © is then lower than the apex of the voult (Fig. 22) and the ribs are | 
of ung:ual length; or the ribs may be made of equal length, when the keystone e (Fig. 
2) indsed talls ai the epex of the vault, but does not form the centre cf the axis 
3. Finelly, the spex and keystone of the vault may be placed at the centre e'! of 
the axis f ¢g (Rig. 36), as usual, producing unewal arches, though not differing en 4; 
from cach other, for the longer earch te crowd the shorter one towards its springing. 
Viollet-le-Duc gives interesting examples of endeavors in the Romanesque style to 
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468. REDTENBAChER'S MEDIABVAL ARCHITECTURE, | 

conquer ditfioulties in groin vaults over trapezoidal tays Ly a double curvature of 

the diagonal ribs (Fig. 3@). Thus in the Church of Notre Dame-du-Fort et Clerseni, 

and in the Cethedrel st Bourges (V-1-Duc, IV-69; 14-491 etc.), In the Church of 

Rotre Deme-duePort et Cleraont, the radial arches are omitted ond the diagonal groins 

ape constructed without special rits. But the entire construction thereby tCecones 

very complicated and is executed with difficulty, eech voussoir of the doukly 

curved diagonal groin requiring its special form. 41] these modes cf vaulting trape 

zoidal bays must be termed guite imPerfect in comparigon with the Pointed vaulte ot & 

the choir aisles of & Denis, By the use cf the pointed arch, retaining equal height. 

.¢ all springing points and crowns of vaults, any required form of Lay aay be covered. 
2€. Pointed Vaults. 

The problem of constructing 6 rectangular groin vault aay te treated Ly different 
wethods, 

First Kethcef of Construction. The diagonal arch is semicircular, und with the soile 
radius two pointed erches azeé constructed as Side arches, one being depressed and. the 
other lancet, the centres Leing inside the first arch and cutside the second (Pij;.. 2), 

Second Method of Construction. After wore fuliy learning the pecuiivrities cf the  ©¢ 


cointed arch, the two pointed arches were constructed in sccordunce with the see 
orinciple, but with different radii. In both cases, di: 


arehes were obtained with the sumo heignt of springing. lt these were to be made 


fferent heights ci the site 
exactly or approximately eaual in height, there were two mease cf procedure: +- 

Third Method of Construction. Both pointed serches were drawn vecerding to the ssue 
srinciple but with different ralidi, their crowns being rgyised tc exactly or neéeriy the 
sae height as the cromn of the transverse earch, the different heights of the springs 
ings Using esualized by stilting the arches (Fig. 28), 

Fourth Method of Construction. Or lastly, the heights ot springings ond cf eruins + 
ware nade unitern, the first pointed erches being then found, :chich directly resulted 

from the givem conditicns, | . 

Criticism of Methods. The first method produced a striking diversity in ;crm@s ch 
arches but cresented the advantage, thet excepting the keystone end e few Course: BLOVS: j 
the springing, the rib blocks and arch voussoirs could be cut Ly « single tethod 
(Teriplate or Pattern). The sycond method produced » uniform appearance and & certain 
snimetion of the vaulg, yet cver very harrow rectengles, there was on unPleasing result 
from the ditferent radii cf the arches and very great differences in the heights of the 
crowns; but just as such differences were often desiralle, for this increasing the » 
height of the vault towards its apex Was an esthetic ativantage, and Ly combining the 


Pa 


second with the third methed, any desired proporticns of heights in the vault could 
Le obtained. The heights of the crowns are generally located in Sarly Gothic on 8 
spherical surface, ecnstructed with the diagona) .arch as # meridian curve, when the 
height sof the vault (Fig. 37) is ivid off from both sides of the rectangle, “wné ‘the 
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4¢ REDTENBACHSR'S KEDIABVAL sRCHITECTURE, 

circulsr ares t t and € ¢ are descrited with e aus radius, their inte: sect$ons bib ane 

© @ with the produced sides of the rectangle determining the heights of the ercrny, 
ihe advantage of equal] radii was more or less important in early Gethic, since tic 

rits and transverse erches generally had different profiles; Lut is so authoritative 

wn the richer vawits of Late Soethic, that a single redius is almost always used, 

The disadvantage of different heights of crewns was generally iess in pointed groin 


vaults, compared with round-arched vaults, Finally, the fourth method hed scereeiy eo. 


wudvantbege over the others, Lut a defect, thot as ty the first, lancet pointed serelc« 
were produced, which the beat Germm and French Gothic sought on principle to aveid. 
4. least, the pointed arch Lased on the equilateral triongle wes preferred to uny 7 
lancet arch 

after the pointed arch had quickly g@ined the preference over the round areh, Low. 
on account of its slenderness, test suited te high church buildings, and also by ites 
advantages in the form of windews, it was but 2 slight further advance to make the 


diagonal arch also pointeds this completed the Gothic groin vault with entire consist> ... 


eney according to its geometricsl peculiarities, 
3, Advantages of Pointed over hound aroh. 

The pointed arch possesses over the réund arch not cnly advantages in its geosetiis 
ca] peculderities, Gut also has an important structural value ty its nore feveysil. 
Goncditions ef stability, since it exerts a smaller thrust. It is easily seen that i: 
we rest two bodies ak (Pee. 0) against’ each other, like Loards, playing cards, ov 
dowines, so thzt they remein in equilitriun,: this may te possible if nearly vertigei 
(no. 4), but perhaps not if more inclined, §Nos. 2, £, 1), since they tend to slice, 
i,c., to exert a thrust cn the supporting surfuce; we can prevent slipping ty pleein. 
2 heavy kody against the lewer end of each domino, such as a pile of denincs, againgt 
which the two doming. a b press, The more steeply inclined the Lodies at are to the 
” surf ace; the smaller thrust they will exert, and the more neariy horizontal es in le, 

1, the greater their thrust, therefore the heavier must Le the abutment against whic. 
thoy rest. But the two halves cf a masonry round, segmental, or pointed serch are 
4 
Fig. &, Nove) will exert « smalier thrust than the two halves of the round arch. 
Fig, $@, No. £), sssuming the sume scan; the halves of a leneet arch (Pigs a. Ho. 


39, No. 1)'will Le very great. 3 

If we now Compare (Fig.. 40) a segmental. arch, whose length is one-sixth of the 
circumference ¢f 2. cirole with radius r, with a round and an egubieteral pointed 
erch, all of equal span, the lengths of these three half arches will te te each atter 
as 1/8 pi x: V4 pir: V2 pir, or as Anumbers 2: 3 | 4; with equal ercse seétions 
of masonry arches and like materials, their weights would te to each other os their 


lengths.. The weights of the arches increase with their rise, But thes ehghy: aso 


inijer to these two blocks or cards in equilibrium; the two halves cf the pointed eet: 


C 


i 
) will exert e@catill smeller thrust, but those of the halves of 2 Segmental areh (Fig: 
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BO) ROUTENDACHBR'S MEDIAEVAL ARCHITECTURE 
vertical pressurs, and the rise of the aren for the seme span, determine the thrust 


'¢ we now ¢neéive the three arches eo b c (Fig. 41) to ke divided into inrinitely 
thin verticsl leninas, we casily ottain their centers cf gravity, which are joiner 


in 2 curve and represent the so-called middle line of the arch. Uencte by s the 
boint in which the middle line of the arch intersects ea vertical through the sprile” 
ing of the va and this tangent will give the direction of the resultant thrust, 
which the weight of the half arch exerts on the wlutment. cut the parellelograx ci 
forces, this resultant thrust is the resultant of the horizontal thrust and of 
the vertical pressure FP (weight of one*half the arch) at the point s. Lay off s 
9g the vertical pressure P draw the herizontel p h, whose magnitude corresponds vc 
the horisontal thrust, which with the load P produces the resultant thrust 5 -- sh; 
Then for cl] tnree arches, we have eek COL. 8; B-.. 008, a, ae Bin. a, or since the 
weight is BP Aaheiay in @ given case, the middle Tine of the arch end its tangent. are 
constructed, end the angle a is therefcre easily found:-- 
Hcrizontal thrust H --.5 sin, a -- SotrTe 

Thrust coo he ei - H cot. a 

weight F nH col. 2=<- S cos. a, 
& correctly constructed drawing shows that with an inercase in the rise, and CONT 


sequently in the weight cf the arch, assuming @ constant width cf span, the hori 


zontal thrust remains constant ond the resultant thrust increases. If for example, 
A & (Fig. 42) represents the middle line of the arch, and we lay off at its points 
=, 10, 15 - - = the magnitudes Pi, Pe, P32 - - of the corresponding weights fren 

i 46 


b to 5, 5 te 10, b te 12 -- -, drav the tangents end the horizontals, we obtain 
tor each point the resultant thrust ag the resultent of the increasing weights and 
of the constunt herizontal thrust. 

For example, if we have te determine the thrust cf a Gothic groin vault, whose 
ceupartments are themselves curved and are not cylindrical but domical surtaces, the: 
each half rit # 6 supports the weight of the two half compartments a a B, Ab B, of 
plan (Fig, 43), This weight is sasily found for any given constructions lay off for 
wach point ct the diagenal rit ghe weight of the compeartwent corresponding therete,- 
and represent the ugper line cf this loading in elevation in Fig. 42, and whict: 
teeté.on the rib ab, then divide the entire figure in vertical laminas, which 
ore halved to find the centre of gravity of each strip; join thses centres of © 
grevity in a curve, the middle lins of the arch, which cuts at 5 a vertical through 
she springing, and to each point i of the middle line of the earch, then corresponds 
as 2 vertical pressure the weight of that portion cf tte arch lying between it and 
n vertical drawn through the crown cof the arch. The load is ieast at the crown and 
greatest <t the springing of the arch, If the loads P te laid off in correct pre- 
portion to each other for each point of the middle line of the arch, the tangents 
drawn at those points, and the horizcntels p h drawn through the ends of the loac 
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REDTENBACHBER'S HSDIABVAL aRCHITECTURG, 
aagnitudes, the angles are then found and the juantitics PH, and S may be computed, 
Tf in an arch the single vousscir 4 be set on the one neat below it (Fig. 42 a), its 
weight makes it tend to slide down on the joint. If we conceive its weight to act 
vertically et its centre of gravity s, the resultant thrust s h acts perpendicularly 
to the joint, s p is thr load, end ¢ h is the horizontai thrust. The voussoir is in 
equiditrium, if it can neither rotate nor slide, the entire arch composed of vousseirs: 
is in eguilitriun, if each of its voussoirs can neither rotate cr slide. The vous™ 
scirs are assured ageinst rotation, if the lines of action h of the pressures acting 


~ {> 
cr 


con them passes through their centres cof gravity (Fis, 43 a); it the pressure acts cn 
then elaewhere, a rotation in a positive cr negative direction around the centre of 
wravity might Le Possitle, «4 rotaticn also Lecomes impossible if the line containin, 
il pressures, the line cf pressure or support, coincides with the miadie Jing of the 
reh. The possibility cf the sliding of a vcussoir disappears, if the pressure acts 
nerselly at the joint, when the possibility of the sliding cf two stones on each other 
is equally great in ull directions. The lins of pressure cr suppcrt indicates-at each 
point of the arch by its tangent the direction of the pressure, resulting from the 
corate torces acting on the arch, and likewise gives the pressures, which each sec- 
tien or the erch must withstand Ly the resistance of the material te crushing; in piéec- 
tite erches are mostly circuler and the radii of the joints point toward a centre. 
| line of support does not then coincide with the middle line of the arch, Lut shcuid 
vary therefrom the least possitle. lt the arch be uniformly loaded by en egual 
weight per unit of length, as for an crdinary chain, the line of support assumes the 
opm of the common catenary curve. The line of support may be accurately calculatec 
in, any given case or be found by geometrical construction, « 
The effect of the conditions cf losding of a vault may be made clear te any one by ; 
3 glaple experiment: two heavy orjects are igid on 6 table, for example two bocks, and 
sheet ot cardboard (co: playing-card) is placed Letween them, taking the form of a 
Ling cf support (Fig, 42 t); if the crown of this be loaded ty pressure with the 
oat it sinks down and the curve bends cut sidesise (Fiz. 43c)k and finally the 
rewn falls in. By loading a semicircular arch of masonry, the line of support is 
in like aienner bent cutwarus end epproaches the extrados et Lb (Fig, 42 
a}; not only will the pressure in the arch at b no longer te normal to the joint, ame 
2 SLiding cf the vousscir therefore beccnes possible, tut at b the line cf support © 
will tend to produce rotation in the direction of the arrows, i.6., to compress the 
point & more strongly than any other part of the joint; the jcint may then cren out- 
wards, (Pig. 43 4), cr the materizl] may Le completely crushed at this point and the — 
Y-)] of the ereh vill thm occur. 
The points of rupture b L tall at about one~hali the height. If the loading were ec 
Srevb as te cause the line of support to sink (as st c, Fig. 42 6), thie joint would 
pen inward end the erch would treak into four pieces. The line of sugport is a cet- 
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oe REDIBNBACHER'S MEDIAEVAL ARCHITECTURE, 

enary for uniform loading, but mcre nearly approaches the widdle line in a pointed 
arch (Fig. 42 £), so that the pointed arch is therefore more suited for the arches ct 
leaded vaults, If the former exreriment Le repeated Ly Lending | the cardboard ine 
cinted form uae loading its crowng the arch toxes the torm in Pig. 48 id pees ted line), 
and the points of rupture fall at about one-third the height. The pointed arcn net 
only supports a heavy losd at the crown withcut cuusing the line of support to very tc © 
much from the middle line of the arch, Lut it actualiy requires a heavy: load at tie 
crown, such as could not be expected for a segmental or round arch, since the wei, ht 
of the sides of a pointed arch of masonry tends to force the spandrels together eid 
slide the keystone ugwerds, as made plain Ly Fig. 4° zg. very cone knows Ly exper— 
ience, who has ever Lublt & pointed arch wault, thet +i crown of the vault must Le 
very heavily loaded lefcre removing the centering, and also, that in eld vaulis, 


= 


their loading by rubbish cr masses of masonry set on crete ercwns cennot be Gare> 
essly removed without introducing a change in the conditions of the leadins of tie 
vault, which may act dangerously. To avcid the danger of fracture in the arch ct ¢ 
& &, this is backed up by horizontel courses one-half the height of a round, or cnem 
third that of a pointed arch. 
To construct a line of support, divide the arch (Fig. 42 bh) and loeding into ver= 
t.icol laminas of squal wifth bt. Let Pl, P°, PS --- P n weight ot each separate verti- 
cxl strip. Let al, af, af---en be the angles between a vertical and line ci support 
in eech strip. Let s be the point in which’ line of support cuts a vertical at elut- 
ment; then retaining same notation: F -- pl + pe + po + ~-- = + = - pn, 


tl o=— P= 
« 


', y teing rise of crown of the line of support thoweeh point of inter- 


’ A y La 4 AS nai 7 2; i Ne vi vi . 
section s,° and z distance of centre of gravity of arch with loading from vertice] € 
eM a, x, j 
through 6A; hence Z-— tan. a. 


Direction and magnitude of resultant at any point of line-cf ‘support may Le olteinec 
Ly constructing parallelogram of forces with constant herigzonta] force H-end the 
vertical torce = pl + p& + p3 + ~-- force = 9 at the crown, énd-mignitude ct the 
rerizontal resultant there ean t9 the angles al, af, aS ---- an, corresrond tie 
Loments, tan al -- ant tan a& ~-t--, ----— tan an -- pl te pet so-opn. Tai- 
ing a horizontal through crown of aot as Origin of abscissus, ley off ordinetes down 
wards; then let yn * ordinate, and y n= tan al + tan a2 t-----ten an. It. line cf 
suport does not coincide with mon ere of erch, then must the form of arch 
Changed until this occurs. 

If a room with three aisles of equal height and uneguai widths: is to Le vaulted, 
ond lancet erches are to be arranged over side aisles, their keystones must be 

heavily loaded, since the side aisles. will be crcwded together ty the middle 
vault. In the Church of 5, hkartin at Landshut in Bavaria, this was so arrang 6G 
hat by peculler construction of framework of roof all the keystones:of the 
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ee REDIENDACHER'S MeDIazVaL ARCHITECTURE, 
vaults were directiy loaded. In the lower story cf the 3, Chapelle in Par- 
is, special flying buttresses were pleced et aicut onewhalf the height of 
tie centre eisle to receive its thrust (V.i-Duc, I-78; IV-478), The simp- 
lest soluticn of this protlem consisted in loading tne keystone of the vault 
Ly masonry, or chenging 1t into a pendant keystone, permitting it te extend 
down far Lelow the crown cf the vault. Louding the keystone with o mass ot 
l¢ad was also sometimes employed. 

Pow Richer Treatment of tarly Gothic Vaults. 

after the intredueticn of the pointed orch, not only were vaouits possitLle 
over ony required reguiar or irregular form ef plan, tut also a richer treat- 
tient of vaults. 

Trianguler Vaults 

Triangular veults are not rere in early Sethic; we first find them in the 
carly Christien Catnedrol at aix«la-Chapelle; in the choir aisles of Notre 
Vame at Paris and at Chalons, such triangular vaults are consistently employ- 
ed in the form cf simple compartuents extending Letween side arches. (Fig $, 
At 4¢), a second method of vaulting, preferetly used in Gothic, treated 


+ 
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La 


“% Vault as an actual triangular grcin vault (Figs, 47, 48). the moet com 
wle exanple cl the arrengement cf @ flan on the tasis of trianguler Lays, 
fe.) 40) 48 in the chabter hall of the Honastery of ELerlach in Rheingau, 
cs well os the Homer et Frankturt-a sv (Ungew. p.S@; V-l-bue, I-23), 
Hexapartite Vaults. | | 
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ve plan with aiddle aisles in squere Lays, esch corresponding tc two 
Lays a the sidé alsics, fliers a @ were Staveda Ly the arches of the ein yi 
wut plers -t tL, hoc to resist the thrust of the vaults of the side aisle 
and must either Le made too great in depth (as chown in Fiz. G1, OE civa 
thrust must Le opposed by a thrust in the cpPpesite directicn, Piers b bt then 
ising likewise connected ty an erch. The hexapartite vault was thus produen 
oo, tirst used in the Cathedral at iieyon (1160-1120) then in Notre Dene 
at ha: in the Cethedrals at Lacan and Scourges, in the Church et Mantes; 
in Germany it was made the Lesis of vaulting in the Cathedrai at Liawkurg. 
re the last three churches, piers c were made thinner then piers a, since 
tne former were to take tie thrust of only six, and the latter, cf eight 
riks ond transverse arch | 
Alio in sony Cevisled transepts, as in the Cathedrals at Paris, Laon, and 
boauveis, hexapertite groin vaults necessarily appeared, (Fig. B2)) One’ 
mic St teeutitul rooms with hexapartite groin vaults is the refectory 
of the sonestery of Maultroenu; (Pig. &3; the diameters of the round piers 
a1 $0 eltérnate here, intermediate rivs are consistently carried along the 
ends of the room also, and inveriedi ate buttresses are omitted. In many 
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FA REDTENEACHBR'S KEDIAEVAL ARCHITECTURE, pe 
cathedrals, like these at Peris, Noyon, Doeurges, Sens, Troyes, Kouen, har- 
Lonne, and at alky, as well ss in many German churches, the hexapertite 
veult was well suited to cppose a contrary thrust to the thrust of the riis 
of e choir vault at & ty means of the rits at; in many other churches theo 
halt-hexapertite groin vaults were omitted, since the compertments a t ot 
ig, 5&) securely held the arch bat and prevented yielding sidewise. 
 Cotapartite Vaults. 
Cetapartite vaults are not rare in the early mid 


die ages of France; in pro- 
vinces where domes had eight ornamental ribs, it would Le easy to change thoes 


jowes with eight ribts into octapartite groin vaults. But in Gothic, that 


form would Le cecesioned by a reguirement, and the octapartite groin vault 
necessarily results from arrangement of vaults in the towers cof the Cathed= 
ral at Faris, The crowns of these vaults (Fig, 5¢) receive Leth the inter- 
wediaLbe transverse arches of the hexapartite vaults of the middle aisle, ona 
alse the longitudinal arches of the douLle side aisles, as well as the vault 
rizs. In the Cathedral at Cologne, whose plan is an extension of those at 
aniens and et Beauvais, ond whose middle aisie is covered by rectangular groin 
Vaults, this necessity tor octagonal groin vaults in the towers disappears, 
and a pier o¢curs instead of the keystone a; in place of vault with eight 
ribs, there ars four ordinary groin vaults with two ribs each. Cctapartite 
groin vauits are further employed csr the intersection, sc that tesides 
four diagonal rics, four ¢rewn rics ere arranged, as for the intersection 
in the Cathedral at Laon. 

Polypartite Vaults. 

In the vault over the intersection in 5. Maclou in Rouen, an octapartite 
roin vault, the crown is zslso marked by special rils, so that the plen of 
he vault ig divided into 1¢ parts. Vaults divided by 1¢ rites also cever 
the middle aisle of the Romanesque Ffarr Church at Boppard, rebuilt (1¢12- 
1242) in the Rhenish transition style (Fig. 57), A decapartite groin 
vault covers the interior of the Church of 5. George at Cologne. 

Ornamental Vaults of Early Period.. 

A most Leautiful Sarly Gothic vault of rich design (Fig. 58). which does 
not appear at all in France, is found in the sacristy of the Cathedral at 
Worms and in a beautiful private chepel at Regensburg, the "am Romling" ( 
Villers de Honnecourt included this in his Sketch-Book; V-1-Duc, VIII- 4 Ii 
from a central pier diagonal arches extend to the angles of the square, sat 
the compertments of the vaults are Givided into smailer spaces Ly a system 
of ribs, each teing separately veulted. euch e construction approximating 
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Late Gothic vaults, from the latest middle ages, is found in the Castle 


of Ronneburg near Gelnhausen. 
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EG REDT@ENBACHBR'S MEDIAEVsL ARCHITECTURE, 
41, Improvement in Method of Vaulting. 

With the introduction of the pointed groin vault also came an imbrovement 
in the mode of vaulting. If the courses of vousscirs were arranged parall- 
el to the axes of the vaults as tefore (Fig. 59) and each course was itself 
curved, so that the entire vault was curved upwatd, a wedge or lens-shaped 
space must necessarily occur at the crown of the vault (Fig. 60), very hard 
to close. This might te avoided if the compertments were vaulted die,onal-~ 
ly (Pig. @1), Fer a vault rib was then formed above the stone rit Ly inter- 
locking the voussoirs themselves (Figs. ¢£, 2), egainst which the compart- 
ments abutted, and strong encugh to support the vaults. 

This vaulting in courses normal to vault ribs and side arches first cccurr- 
ed in the Snglish Cathedrals at Ely and Westminster (1220-1240), snd was trans 
ferred in Norman buildings to Frence, At the crown cf the vault, the Vous 
soirs join in herringtbone bond (Fig. 64), and the stone ribs become unnec- 
essary and merely serve as centerings, Plentiit atin the free hand vaulting 
of the compartments. } 

Crnamental Vaults in the best Gothie Period. 

To construct the compartments of very large vaults without centering, iv 
is necessary tc arrange intermediate riks (Fig. @5), solidly construct ing 
them of stone and connecting them Ly a keystone. 4 richer treatment of the 
vault was thereky produced. when this step haa teen taken and the richer 
appearance of the vault been accepird @s satisfactory, it was easy to suim 
Givide all vaults by a system cf rikts into smaller compartments, separately 
vaulted, therety jpoducing the infinite aLundance of Late Gothic ribked # 
vaults. 

cuch ornamental groin vaults first case into use for covering the inter 
section in the Cathedrals at amiens, Beauvais, Narbonne, and Clermont; o- 
mitting diagonal ribs, we find the vault employed in the Abbey Church at 
Heisterbsch. The German Romanesque style preferred to cover the intersec™ 
tion by octagonal groin voults (Figs. 6¢, @7, diagonal section), but set 
diagonally te form special pendentives at the angles, akove which we occas 
ionally find a transition from square to octagon; in France, the intersect- 
ion in the Cathedral at Coutances is covered ty such vaults, and the Cati- 
edral at Mentz in Germany. The Romanesque style also usually covered the 
intersection by octagone] cloister vaults with or without pendentives, acm 
cording to whether the intersection wes square cr cctagenal plan. 

These ornamental groin vaults were especially appropriate where instead 
of a keystone, a ring~ key~circle of considerable diameter was arranged, ( 
Fig. 6&8), for hoisting bells in church towers, building materials, water, 
etc., through vavits over intersections or other parts of churches. when 
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ce RECT ENS ACHBE'S HavlAbVaL ARCHITECTURE, 
this consisted of eight vcussoirs, eight riks would ke required to press 
them towards the centre. 

An crnowental groin vault may also be derived from the plan of the poly- 
eonal choir; in the simplest case (Fig. €9), it the chcir consist of five 


sides of on octagcn, it would te likely for the prolongation cf its rits beq 


yond the keystones et a tb to be repeated at Lc and cd; thus produced a «)7 
stem of ornamental groin veults, as in the two-aisled Church of 8. “phia at 
bresden. Or choir vaultswere decorated (Figs. 70, 71), therety obtaining 

2 new systen of 


atv antinite choiee of possible vaults, which might te further enriched by 


ornamental grein vaults, a8 farthe outer aisle, producing 


using a8 @ Lesis for the vaults three or four sides cf the hexegen, five 
sides of the decagon, etc., instead ct five sides cf the oetagon (briefly, 
S-£ choir ending). Variations of these ornamental groin vaults, favorite 


in German Gothic, were further developed in secw.ar buildings, such as halls 


st dwellings, where the problem was to unite two sides divided into differ- 
ent nuaters of Lays; there ere halls of houses in Landshut, Baveria, ornaq 
wentel groin veults with five bays on one side and six on the other. (Beit. 
Tet, £4, Figs. 18, 16; Chap. 9; Ungew. p. 144). 
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42, Ornenental Groin, Star, and Net Vaults. 
The groin vault, like the tunnel or domical vault, could te made the vas7 
ia of these ornamental vaults, since the plans of these vaults were divid- 
in compartwents by a network of lines, constructed in stone as a system 


of ribs, end the compartments were vaulted between these. Thus were produc” 


ed the ornamental groin vault, the star vault, and the net vault, #ith 
diegonal vaulting, the ribs and arches were indispensalLle to stability of 
the vault, yet no difference Letween profiles of rits and of arches was now 
reguired, and all sections could be madé alike; also with these crnomental 
yeults, pointed arches were no longer required; all keystones of the vaults 
tuy on cylindrical or sijherical surfaces, and the ribs could ali ke cut to 


a 


one radius, as almost always inferred in ornamental domical vaults, end 


jikewise preferable in ornamental groin and net vaults, since one must other- 


vise have recourse to the eliiptical or oval arch. The entire science of 
stonescutting had thus been reduced to simblar rits and grouped similar 
keystones, with special lmpost courses, thereby simplifying the vaulting. - 
Ground-plans, like those cf the tower vaults of the Cathedrals at Frank- 
furt and Strasburg (Fig. 72) may be vaulted in varicus ways; ¢ither the 
points at ede not only lie in a spherical surfece with a diameter equal 
io diagonal of the polygon, Lut also ribs a t, bc, od, de, which then 
have different radii, for to°horizental projections ab, b d, correspond 
vibs with the diameter af, to rib b b corresponds a diameter g g, and tc 
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5 RBLTENBACHER'S MectAsVal saRCKITscTURE, 
rib d se, the diagonal cf the polygon; on this principle sre choir vaults gen- 
erally constructed (Figs. 73, 74). (Church of Prill near Regensburg). Now 
it a common radius for all arches was desired,this might te less or more thar 
half the diagonal of the polygon; in the first case, al] ribs would be stron:- 
ly curved and compartments would be strongly convex, in the latter, rils # 
woultl te less curved ond compartments flatter, than a sphericsl surface with 
2 padius of the half diagonal of the polygon. This may easily te seen Ly 
the diagram (Fig. (75) from Fig. 72. ai, ba; ci, di, 64, are the dis 
tances of the horizontal projections of the intersections of the rits fren 
the herizontal projection of the apex of the vault. “hen 2 i, heof diagon- 
al of polygon, is taken as radius of the spherical surface, there corresponc 
the height points 1, 2, 3, 4, 5, In both ceses, essuming a radius mcre or 
cess than half diagonal of the polygon, the arches a 1 would not be tangent 
to a vertical at the springing of the vault, and this would ke unstable in 
practice. In Sngland and the Netherlands for very flat vaults, the Tuda@ 
or ovel arch was by preference euployed for rits of vaults. 

Second ethod of Construction; First sxample. 

& second method of construction for ornamental riobed vaults consists in 
not placing all keysicnes in the surfaces of groin, tunnel, or domical vaults, 
and tor groin veults, in not taking the half diagonal as radius of ribe of 
the vawit, but o greater radius, found’ ty laying off horizontal projections 
at, tb c, end to end (Fig. 7é), These vaults are termed serial, and arches 
with the radius abt + bk ¢ are principle arches. The points b and ec now lie 
in vertical projection (Fig. 77) on a spherical surface with radius a Lt t 
e, Eut riks a ¢ with like radius intersect at 3! the vertical erected at 
the seringing. If it Le desired to arrange arch 2: ¢ of the plan to pass 

hrough the springing a and the apex c' of the vault, it is only necessary 
e the intersection d with the chosen redius from 2 and c' as centres 
F then deserile from this the arc ac’ this then intersects ob- 
iguely the vertical et springing. . Only when another radius is assumed for 
he diegonal rit, ccrresponding to @ pointed arch, may an arch te obtained, 
ent to vertical at springing. 
Second Method ot Construction; Second txample. 

Let ab +t et+edte radius of the principal erch (Fig. 78). The height 
of apex of vault is the same, and to the horizontal projections a', b, ¢, 
d, correspond the vertical projections 1, 2, 2, 4, (Fig. 78), The choice 
cot principzl arch by the method of series is always somewhat fanciful, for 
any clher radius might have been taken, greater than ad+bete d. 

The crowns of side arches may be fixed in various ways; any round or 
pCinted arch may be erected over the side cf the octagon against which the 
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Be RECTENEACHBR'S MEDIAEVAL ARCHITECTURE, 

compartments abut, or a e may te laid off on the radius and the height e 
Le taken for the height of the crown, cr as not unusual, the crown is made 
higher than the foint &, so that the compartments rise from point © towards 
the wall. 4 few examples in drawing these series with principal arches will 
not only enable one to construct the most complex Late Cothic vaults without 
difficulty, but also to meke accurate drawings of existing vaults Ly the aia 
of a plan and the principal arch. These vaults based on the principal arch 
certainly appear much more animated than ornamental vaults, derived from the 


Py 


groin, tunnel, or domical vaults. 

Of these ornamentyl vaults, a series of which is given by Ungewitter in 
his "Lehrbuch" (anual of Gothic fonstruction), to which | have added oth- 
er specimens in ny “Beitrdge" (Contributions to Knowledge of Mediaeval Arch- 
itecture in Germany), a few Pleasing and intefesting cases may be cited. Tiose 
in Fig. 0 are in the Archives of the Cathedral at Mentz, Another peculiar 
vault is over a side chapel of the Cathedral at Prague (Fig. &1); such a 
plan may be treated variously in elevation, according to whether lines ab, 
ed, ef, or a series be taken as radius .d principal arch. A most greceq 
ful ornamental groin vault, from the polygon with 16 sides, is that in the 
choir of the Monastery at Prilll near Regensburg. The construction of the 
vaults here determines the widths of the bays.. 

Net Vawits.. ‘ 

For the net vault, the distence 2 co (Fig. 82), or the half diagonal, is 

generally taken es radius of principal arch. The intersections of the rits 


in the first case lie in elevation at points °, 3, 4, ©, of the verticals 


b £2, ¢ 8, 4d 4, e 5. arches h © and bh g fall from © tcwards ¢, since height 
above h equals height at ¢. Height of the side arches f g may be fixed acm 
cording te whether windows are to be high or low. 

Since vaults arched parallel to ribs: do not longer require transverse ar- 
ches, these are omitted in simple groin vaults, as in the Church at Veggen- 
corf in Bavaria (Fig. 84), or in ornawental groin vaults as indicated in Fig. 
f= as commonly employed in the late middie ages. In the side aisies cf 
the Church of 5. Agatha: at Aschaffenburg is a peculiar arrangement of the 
simplest net vaults,psoduced by throwing a circular arch from a pier to the 
second one opposite. Intersections of riks now lie on a tunnel vault, 
whose generating curve is a semi~ellipse with major axis vertical. If this 
simple network of ribs be repesited in a second interposed series, a nost 
frequently employed net vault is obtained (Fig. 86); since the arch ab is 
then a semicircle, the crown e of the rib cd is at the same height as the 
crown t cf the rib ab, and since c d is only half as long as a b, connect 
ing ribs ac, dg, must either be struck from keystone d over d with same 
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B¢ REDTENBACHER'S MEDIAEVAL ARCHITECTURE, 

radius to g on Plan, or from d' to a’ in elevation (Fig. @7), when centre 
of the cireuler arc is at d 2 cn prolongetion of the line dd’, 

Ags seen in oblique view (Fig, 68), only points 2, 2, 4, 5 (Fig, 88) may 


now Le connected by @ compartment; points 1, ©, ©, form a vertical divid™ 


ing surface, The section 2, 2, of the compartment ©, ©, 4, ©, with divie 
ion surface 1, 2, 2, mey be replaced Ly a new rik and the division surfece 
te itself omitted, in case rit 1, %, alone remains, or it may be filled and 
decorated by tracery, This motive is found in the clolster of the Church 
of S. Stefan at Mentz (Ungew, Fig. 678 L). Such vertical division surfaces 
srosé in a peculiar way in the vaults of the western choir of the Church of 
_ Katherine et Cppenhein (Fig, €09;a f + f ¢ is redius of principal arch; 
¢ f and eb are projected in elevation (Fig. 90) as o'\t' and ¢’ L' d' a! 
correspond to d d end lie higher then f' b', but erch over a dg from d' 
intersects at g! the vertical above the springing. "e here cLtain vertical 
surfeces 1, 2, 2 (Beit. Taf. 11, Fig, 51 and text). 

If in a room with triangular groin vaults the diagonals Le omitted, peoul™ 
ier net veulte are produced (Fig, 91), transformed by doubling into hexagonr 
al ster verlts. Thus the sculptures in the cloister of the Cathedral at wur- 
are covered by vaults, From the ground-plan of this triangular groin 


e 
pw 


vault erises a new series of possible net vaults (Fig. 92), used in the most 
diverse places. : 

In the vaulting over the belfry of Gothic church towers (also for small 
chapels, as in Church at Ferte Bernard near Le Mans), instead of vaults, hor- 
izontal eeilings were employed, supported by rits. Then as in the tower & 
veults at Frankfurtrta@-M. and Strasburg, short columns were set on the key~ 
stones of the intersecting ribs ef the vault, supporting the horizontal 
ceiling, or on the rits themselves were placed perforated walls of tracery, 
as in the tower vaults of the Cathedral at Freiturg-i-b. (Ungew. Fig. 279). 
At the Church at Ferte Bernard (V-1-Duc, IV-122) smell columns, connect 
with arches beneath them ena suPPort the coffered ceiling, and are set on 
the vault rits; lastly, at the angles of the Church of S,Katherine at Oppen- 
heim, the interspeces Lutween supporting ribs, ceiling, and angles, were 
filled by the simPlest torm s of trecery theinn Gat 85, .Pigddhis 

42. Detest Problems in Gothic Vaults; cports. 

Further Progress in the mediaeval science of vaulting was ne longer pos- 
sitle, 

Cell Vaults. 

tn northern Germany, eub stone was gcrocured with difficulty and bricks of 
excellent guality existed, thus stone rits were usually omitted (Fig. 93); 
since tricks were suitable for the construction of a rit, and spherical com~ 
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C REDTENBACHER'S heplasVal ARCHIT&CTURE, 
partments were replaced Ly triangular and square cloister vaults. The Cas- 


(o>) 


tle at Meissen everywhere exhilits these csll vaults. “e must rezard cer- 
tain apparently complex vaults in Late Cothic as merely sportive, where in- 
stead of a single rit, dcubled rile of different redii are emPloyed to pro- 
duce a rich effect (Fig, 94), as in a side gisle of the Church of 3. Leon- 
hard at Frankfurt-a-M, This is oljectionsLle for structure] reasons, since 
the lower rib opposes and neutralizes the pressure cf the upper rib. 
Sits Curved on Plan, 

an extreme result of Late Gothic vaulting could ke produced Ly curving 
ribs on plan (Fig. 28), the spiral series, then usually transtormed into tiere 
forme of tracery. Another sport is in Ungewitter (p. 148). from the Church 
vt Langenstein, where two entirely Seperate systems of ritis are errenged a7 
teve each other, the compartments cf the upper system being seen through the 
lattice-work of the lower one, as in Fig 
ic sometimes decorated ribs of vaults ty fceileda arches, as inachapel lin a 
side aisle of the Cathedral at Meniz. 


Ungew. Fig. £80), Late Geti- 
a 


mF 
ties 


The spiral series, (examples in my "beitrage (Tat. 54, Fig, 14; 58, Figs. 
14, 18), slready eppears in combinaticn with straignt ribs and tracery guite 
eariy in the best pericd of Gothic, es in the sacristy cf the Cathedral at 
tegensburg,; like foiled arches, they reyuire the use cf more material, than 
do simple rics, Lut compose the most graceful fora. 

Comperison of Lete Gethic with Remon Vaults... 

Thus in mediveval urchitecture e series cf the most diverse forms of 
vaults result from combinetion ct the dome with the groin and tunnel vault, 
which may be used on the wost diverse ¢lens, and a single principle makes 
pessille an inexhaustitle wealth of forms. These ornaments] vaults are 
very closely allied tc Reman vauite with coffers, lize those in the Pentheon 
ond in baths; Lut they have an advantage over Roman vaults as the rits al- 
ttost always fora a system of self-supporting triangles, whose light panels 
or comportnents might with good worter have Leen as easily changed into 
cotfers, as those in Homan monuments, The pointed arch was in Late Gothic 
ribbed vaults almost entirely confined to the side ercnhes, ond was suPer- 
fluous in the vault itself. } 
The segmental arch came inte use rorely in Romanesque, chiefly in secular 
architecture, os at the Castle of barbarsesa at Gelnhausen for a discharg- 
ing arch, and sometimes for the same purpose over church decors. It is in- 
deed not entirely disused in Sothic, tut only exceptionally employed. The 
Late Gothic found it tasteful and liked it, es. ecially in secular architect- 
ure. Late Gothic vaulting generally required segmental rits and compar t~ 
ments of vaults, and in secular architecture this need was increased by the 
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1 REDIENBACHER'S maDlabVaAlL ARCRITECTURG, 

snzl] height of rooms. The segmental arch was usually made 1-2 or 1-4 of 
the circle, more rarely i-¢, or with even a smaller rise. 4s an exemple of 
the segmental arch voult in secular architecture, is the court of the Cas- 
tle at Stuttgardt, entirely Gethic in prineiple, and she court of the Inn- 
gum-Hirt at Steyr in upPer Austria, with loggias in three stories alove 
each other (Beit. Taf, 47, F 2), 


ea | 


the development of the mediaeval vault, as here trisfly cutlined, only oc- 
pleyed the chief Part, then 
would vaulted architecture have been freed from all restraints, and strivin; 
tor piguant effects and sportive fancies would have controlled the archi- 
tects. Rich Late Gothic vaults in austrian buildings may be found in Hel- 


on 


curred in general. It structural problems had 


tert, Atlas Kirch. Bau., also in wien. bBauh. 
44, Italian Vaults. 

Nothhern mediaeval architecture, compared with Itelian architecture, laid 
sreeter stress on height of interiors than on their magnitude and spacious- 
nuss; veults of the central aisles cof its choirs seldom exceed gpans of 50 
feet; great vaulted rooms could be constructed in the middie ages when re- 
yuired, as shown ty the Karlshofer Church at Prague, an octagonal interior 
covered Ly a domicai star vault cf about 77 fi. span. Italian mediaeval 
architecture contributed scarcely anything tc improve the science of vault~ 
ing; it was content with the less developed forms of Roman vaults, and us- 
uslly preduced its spaciousness only by exchanging effect for plainness and 
eubtiness, ty the aid of tie-rods at imposts cof vaults, and Ly greater di- 
mensions of structure] parts, 

Comparison of Northern Mediaeval with Ivalian art of Vaulting. 

boldness of construction ct a vault depends on three things} on its span, 
on section and height of piers, as well as on thickness of vault itself: lest- 
ly, on messiveness cf its abutments. if Italian vaulted construction is 
praised for boldness, like the Cathedral at Florence with its centre sisle 
@S ft. wide and ncderately lerge piers, we should net forget that churches 
like 3. Mertin ot Landshut and that of Karlshef et Prague are not interior 
to Italian in keldness; the tirst is a “-aisied narrcw hall church with very 
slender piers and en encrmous height, and the second is very spacicus, 


though both have very weak abutsents. 

The principal endeavor of Itelien mediseval architecture and of the Renm 
gissance in the art of vaulting is almcst always devoted to the develop- 
ment of the dome over the intersection ond in central buildings, the first 
of these scercely exceeding the clear span of the centre aisle in northern 
medieeval architecture, and the lest being usually rere during the Gothic 
pericd, Large towgsss over the intersection were in the Gothic period only 
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ae KaevTENBACHER'S MEDIAEVAL ARCHITRCTURE, 
intended in the Cethedrals at Regensburg and at Fassau- 

Italian Gcthic led to the great dome over the intersection in the Catned- 
rals at Pisa, Siena, and Florence, as well as in 5, Petronio at bologna ( 
Lutke, p-. 626), which in the Renaissance found its highest development in 
athedral at Florence and in 5, Peter at Home, fer surpassing all] Rom 
an works. The Renaissance excelled the Homans in teldness of construction, 
but not Gothic vaulting in technical cleverness. had Kenaissance masters 
been ecguainted with the simple and aPpropriate principle of Late Sothic ril- 
ted vaults, applicable to the three tasal forms of vaults, they must have 
appreciated its edvantages over the heavy Roman vaults; had they desired to 
replace the ornamental effect cf Late Gothic vaults by the effect of guiet 
surfaces, they could have executed their domes in accordance with the Goth- 
ic principle. Sut the Renaissance hes the single advantage over the Ital- 
ian Gothic in that it never produced in its spacious vaulted interiors the 
effect cf plainness and Lareness, it understood how to richly subdivide in- 
teriors, and to make them appear even larger by variety in decoration than 


in reality, excepting in S. Peter in Nome, which is larger than it seems to Le. 
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a REDIENSACHER'S koolacVaL ARCHITECTURE, 
SECTICN III SUPPORTS OF VaULTS, 
40. Kite and Trensverse arches; Keystones of Vaults. 
General Regarks. 
eupports of vaults are primarily rits end tree sverse erches; the parts of 
& Lis worthy of consideraticn are keystones end impost stcnés. 
Ihe actual support of vaults are ecluans ond piers:. The structure] perts, 
i 


which reel the thrust ci the vaults, ere Luttresses and tiying Luttrese- 


t 
eg we heve Tirst to treat ribs, their keystones and itpoest stones, then 
columns and piers, lastly buttresses end flying Lutresses. 
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Kite end transverse arches, whese sections will ve considered later, aie 

ig : : ‘vo Sane ee hi Pea - Baie Nee ee, : eo ethan ee 2 
mostly plain and not decorated. Yet avout 1600, rits eccur in England and 

14 Wienke ae ve ou ey . wet a ~ 4 ’ a meer ys r ‘ : 
in bermeny, where decorated alternate with plain vcousscirs, es et the Cetr— 


earvel et Puyren-Velay (VYrl-vuc, L1is2629% er like the rits of the choir 


wlte of S, dacob al Negensburg, where square peerl-Leaded flower rosettes, 
connected Ly aimiler Lands, decorate the sorfit cf the rit (Pis, 97) (Beit. 


rie 2 ae 4 rs th Ah 8 hae : = i > rs 
Pig. 171). Gometines, es on transverse arches 
fectory at Maulironn, rounds of the section of the arch are seberated ty naii- 


an fe ae are ee Oc Rents Ry dan ie Tag ¢ y 
i eace Lene wo Veae, aids ) (Sei. ede ia aos ie te 1): In-very lé LE Gothic Lia 
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fat< 


iid- 
ings, rounds @re lugsed decorated in lmite ation of trunks of trees (Fig, 109), 
founds of transverse arches in sone buildings in Khenish transition style 
ave. trested in a peculie: wey, shert columns of slate Gelny seperated froa 


“eeaeh cther ty band aculdings of trachyte or other stone (Fiz. OF), These 
ie 
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Cothie leaves vils ond transverse arches plain; Late Gothic decerated tne 
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VOC sETonas bY Une Cuspsd erch On fag, oS, as in 9 chapel of the side 


hy 
aisle of the Cathedrel at Hentz, end German Nenaissancse also used pearl-tesds 


' t 


end epgtend-care. mouldings, os in the choir vaults cf the Konastery at Prilil. 
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2onstruction of Keystones. 


ihé Keystone of vault rite 4 intersection is produced by drawin 


co 
- 
18 
b- 
— 


theough tpeir common points ol at cf the plan (Fig, 101) tré radial joints 
ae and “ph oh ee ecu ion (Fig. 102). The @igtvence P' C’ ther fives 

the prestest wicth cf xeystone end the aimensicns of the stone tor it. Such 
o keystone in cLligue projection is shown in Fig. 102, When rits intersect 


esch other celigucly, the keystone is considerably larger (Fig.: 104), since 


fd 
o> 
ee 


the distance as on the plan will te greater than for riis intersecting at 
right angles, ang this is alse true for keystones cf hexapartite or octapar~ 
tite groin vaults, while fer tripartite groin vaults the keystone will rel- 
atively te amallest. 

Keystones forming an intersection voussoir of vault rits (Fig, 105) are 
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ea KEDTEBNBaCHER'S MEDI AeVaL SRCHITSCTURS, 
evoideda in Lest Gothic, since they have little charecteristic effect and re- 
guiveé an unnecesssry baal away of the stone. but they were very much us” 
ed in Lete Gothic ornamental vaults. The intersection of the rits is usual- 
ly replaced by 2 RFR boss (Fig. 105) against which the ribs ebut; 
ends of the ribs are then worked on the keystone in the sclid. JB 
Yecoration of Keystones. 

The motive of ornamentation of the keystone results from the decoration 
of the intersection of the ribs and alse from the loading ot the keystone 
and consequently of the vault, when it is permitted tc project below the 
vault rite. Cate Hcmanesque either treated the keystone Ly concealing the 
intersection of the ribs by a rosette cf ieaves; first on tke vaults of 
the abbey at wae ay (112C) combined with sculptures, also on the Abbey at 
bltengelle, (1162-1197) or by large bosses pendant from intersection of the 
rics, besketvlike end with rich pA as a keystone at altenzelle and sev- 
evel very teautiful ones in the Cathedral at Hentz (Beit. Taf. 2, Figs, 27° 
2e° 28); a third form ccours at Altenzelle, consisting of a disk, placed bem 
neath the intersection of the ritts and decoreted Ly Romanesque ornaments; 

» fourth is found in the Honastery at arnsLurg near vetzlar, consisting of 

y celow the ribs, ctherwise profiled like them and 

Cecorated by a rosettes leaves. Among the variations in treatment of seve 
stones ae those with a square nucleus-A(Fig, 167), and those in which this 
is Profiled like the ribs. Very beautiful examples are found in the Rit- 
Lersall of the Castle at Vayda Hunyad in Transyivenia (4iener Sauhbtte). 
ibis nucleus sométimes takes another form, as well as the deecrated disk 


; DR Be 
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cugounded beneath the vault ribs. Ferns cf such keystons-tosses shown in 


~~ 


es aes iheokep 
Ulee 102 are net rere. 

1) oa 4 ana om ogN 
Perforated Scystones, 


The keystone is usually perforated for suspension rod of a chandelier or 
cheneed into a large ring of voussoirs, as in the vaults of towers or in 


valits over intersecticos, for hoisting Luilding materials. 
ahs great ring keystones of tower or intersection vaults sometimesmerely 
the profile of the rils cn the inside cf the ring, or change the prom 


t 
s (Fig, 109), and are wore frequently cut plain on the inside, us in 
the keystones in the towers ot the Church at Friedberg (Fig. 110). 


tect of Keys vones 1h France. 
In F v, (V-l-buc), the Eurgundian type, that of Isle-de-France, and that 


ot vluny, ave especially developed the sculptured ornamentetion of the key- 
perk greceful follage and symmetricai representaticns of all kinds were 
employed; yel these keystones of the 12 century were commonly not treated 
in correct Fropertion to the height of the interior of the church, and did 
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o8 REDTENBACHER'S MEDIAEVAL ARCHITECTURE, | 
not produce e proper effect. Cnly in the 1¢th century were the keystones 
ctrorely treated to produce a suitable effect at a ccnsideraile height. 

The keystone was not always carved before setting, partiy for lack of time, 
ertly to not injure the sculpture in settings it was then perfcrated and 
crnaments carved in wood were afterwards atteched, as in the lower chapel 


Le 3 


cf 8. Crepelle in Paris (1240, Vel-Duc, IITI-=¢€), 
Keystones in Perfected Gothic. 


The perfected Gothic preferred to treat the keystone as 2 circle with a 
section like that of the riks, while the disk-like sunxen lower surface was 
decorated ty various foliage ornaments, sculptured figures or heraldic shields, 
and suspended from the epex of the vault ribs (Fig. 111); short endings of 
vault rils were then worked on the keystone(beit. Taf. 2, Figs. 28, 29, 20), 

Keystones in Late Gcthic. 

Late Gothic often decorated keystones by trecery and even shaped then like 
suspendec canopies of tracery, lixe the keystone of a chepel in the south- 
ern side aisle of the Cathedrel at Mentz. 

Pendant Keystones. 

Pendant keystones, which drops much below the vault, already occur in Lats 
Romanesque and in the transition style, interesting examPles are Tound in 
the Temtlears' Church at Bacharach: enother kind of pendant keystcnes is 
found in the Church of & Katherine at Cppenhein, and in Late Gothic in the 
Church et Pirna; they were especially transformed in Sngland into complete 
pendant vaults. In Late Gothic ornamental vaults, corresPonding points 
were often decorated Ly similar keystones, so that different kinds of key- 
stones came into use. Thus in the teautiful choir vaults of the Monastery 
at Prdll near Regensiurg, 2 rare and instructive examPle of » Gothic net . 
veult entirely executed in Renaissance forms, principal keystcnes are treat— 
ed es pendant rosettes, keystones of a second rank as lions' heads, and the 
chird rank ere crnaments. Surfaces of compartments are adorned by delicate- 
ly profiled reliefs in stucco and by angel's heads. 

Keystones of Late Gothic Crnamental Vaults. 

Construction of keystones of late Gothic ornamental vaults may either be 
very complex, as in the Plen in Fig. 112, which requires § difterent key- 
stones, all with different dimensions, directions of rits, and mode of jund- 
ticn, Kibs most commonly intersect as shown in Bigs. 112, 114, so that to 
correetiy construct the vaults, the keystone must be eased off according to 
dotted lines a b (Ungew. p+ 160, Fig, 209 a), 

txtrados of Vault Ribs and Keystones. 

In regard te the treatment of extrados of vault ribs and of keystones, an 

upper rebate on the rits is sometimes used as an abutment for the compart™ 
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ofe' REDTENBACHER'S MBSTALVAL ARCAITACTUrG, 
ments, carried around the keystone as a nuoleus (Figs. 116, 11¢). Cn the 
ribs at Altenzelle (Fig. eye grocves Lc ore cut in this retate to receive 
an inserted iron anchor. Cn the Lutt joints of the riks channels d are us- 
ually cut, brenching Lelow, and filled with melted lead (Fig. 11€). 

Ribs of brick without Keystones. | 

For vaults where trick construction is necessary, if the rits are also of 
trick, keystones are omitted; thus in the cellar vaults of the abbey at id- 
delburg in Zealand in Holland, (about 1250), one round-arched diagonal ex- 
tends through the intersection and the second rik with the same Profile a 
buts against the first rit; the cavities at the intersection of the two rits 
being filled with mortar- The simple round or Pointed arch remaing in med- 
iseval architecture without any deccrated keystone; only excePtionally is 
this rule broken. 

48, Form of Imposts of Vaults on Plan. 
Ritbed Vaults with Longitudinal and Transverse Arches. 

Conclusions on the treatment of impost tlockxs or atutments will Le reach- 
ed Ly the following Lrief consideration-:. assume » square room with groin 
veults consisting of four tays in plan (Fig. 119); then will the four vaults 
rest on two transverse arches a a, two longitudinal arches t kt, four Pairs 
ot intersecting rits ¢ c, and eight walt arches C b, arches and ribs trens- 
mit the weight of the vaults to a central Pier 4, to four wall piers C, end 
to four angle piers 6. well arches C 6 suPport the least Fart of the totai 
load, each tearing BFA%, esch ril carries WS, and the transverse and lonzi- 
tudinal arches each support 1/ €. at angles 5, verticai loading and thrust 
of two half compartments unite, at point s © are those of four half ccmpart- 
ments, and et centre 4 1S vertical Icading at eight half comPartments. 

Piers C ere therefore made helf as large as central pier aA, and twice as 
large as angle Piers 5; the same FroPortions to Le emPloyed for ssetions of 
wall arches, of ribs, and of longitudinal and transverse arches. If a square 
Profile te taken for the ribs, then will iibs, wall and main arches ke form 
ed as in Fig-. 120 a, bk, c, and angle, wall, and central piers naturally 

take the form in Fig. 1£1 a, bL, c, in case ribs are te te entirely separat- 
ed above the imPosts. These piers ccocupy much spaces and reguire much labor 
in cutting the stcene.. They aay te simplified Ly giving them the smallest 
projection possibile from the wall, and by assigning to the central pier the 
least possitle section. Thus ly gradual reduction of nasses of piers, Ly 
junetion or combination of main arches and rits with a corresponding increese 
of their spans, ferms of secticn are obtained ss indicated Ly shading in Figs. 
131 a, b, c, darkest nearer the nucleus. The wall arches finally disappear, 
with Projecting wall piers, and the central pier is deduced te a square. The 
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GaCHER'S MablasVAL AhChITeCTURR, 

ribs and main arches then sPring from the wall at a height akove the impost, 
and only receive their full profiles at some height above their junction 
with the wall. 

This proklem cf voulting contains in a nutsheil the general course of de- 
velopment in the treatment of piers and imPosts from early middle ages to 
Late Cothiec. The undiminished Plan of imposts of ribs and cf their sufports, 
with little theught for construction of space, corresponds to Romanesque end 
transition styles, and the simPlified ccmkLinations, economical of space, teu 
Gothice. 

Ritbed Vaults without Longitudinal and Transverse Arches. 

If transverse end longitudinel arches be owitted and are rePlaced by sid- 
vle ribs, a second aode of simPlifying the imposts results (Fig. 122 a, b, 
c), which likewise influences the sections of piers and also embodies the 
Sothic, espiring to lighten the entire structural system. This omission cf 
ueain arches cf the vaults is especially emPloyed when imPests of vault and 

ier are to be reduced to the smallest dimensions; Ungewitter (P. 128) gives 
axemPles of such vaults in the Monastery at kaina; also in hexaPartite groin 
yaults without rits and with main arches in the hail of the Rémer in Frank- 
furt. This has the edventege that three rits may be set on a single wall 
eoluan, and the Gentral pier may be méde round orkdtagonal. ‘all arches may 
then te cerbelled out from the imPost. Ungewitter (p. 182) pives such en 


example, troa the Church at, Pmmenheusens, 
Groin Vaults without cibvs 


The greatest Possitle sinf Britis ation Will] result from returning to ¥roin 
vaultS without ribs in po peti permitting cnly main arches to project 
below surfecee of vaults; bete Gothic nas cften done this. The most complex 
Lete Gothic construction er vaults is Lesed on this simPle princiPle. 

4?, Impost flocks in Slevation. 
The forms of these imbosts in elevation may likewise Le referred to a few 
eround Principles, we first distinguish two cases, Loth wall and main arches 
ving round, or the former are pointed arches of the same er of different 
redius, then thut cf the round diagonal arch. In arrangement I of the ground 
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al 


plan, Figs-. lel ae, bt, ¢, a polygcnal funnel fora would occur in Loth cases: 
et the teet of the ribs and behind thes (Fig. 122), whieh could scarcely te 
cuilt excefL in horizontal courses; to neke this imPcst a firm support and 
tc lessen the span of the vault and its thrust, the imFost is made a sclid 
bleck (Fig. 124), against which are set the rib imPcst blocks, the imPost 
being in sometimes cf a single stone, if in sccordance with the reduced ar- 
rangements II, TII, IV, of Fig. 1¢1 a, t, c, rits and main or wall arches 


start in ty ae torn (Fig. 125), It wall cr main arches and diagonal 
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eS REOTENSACHER'S MEDI a&ValL ARCHITECTURE, 

arches are round, thus having different radii, then in Figs. 12° and ic? the 
Points &' and b, at which the uPper angles t c, b' c' of the arches inter- 
sect the corners of the vault above a, wild fall at ditferent heights. 
Joints may then be cut cither as at b dor k' d', i.e., the first joint 
Letween the rits ond their imPost blocxs would be too snert or too long on 
their skew-back (Figs. 128, 129) and would have toc much or too little Learn 
ing; then es indicated Ly the dotted lines in Figs, 12¢¢, 167, the arches nus 
have different debths if the skewrback joints are all to be Lrought to the 
Same height. In vaults with Pointed mein end weil arches of the same radius 
as that of the semicircular rits, this difficulty dissePreered, as well as 

in vetuitse where diagonal and side arches were all pOinted with egual redii, 
and lastly in these which comkine round or pointed witn Tudor or oval ereh- 
és, os usuel in the Netheriands and in inglend. Finally, te evade the dif- 
ficultice of the constructicne mentioned, the joints cf the larger arch are 
cut horizontal; Lut this can be done cnly when the joints de not cut the erch 
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« difference will further arise in the intersection and jointing at 
inpost Letween side and diagonal arches, if they de net, as in Fig. 120, weet 
od angles or central pier at equal angles, a case usuelly occurring in ot 
long grein vaults and in choir vaults. If the cut bLlock tecomes too large, 
che or nore herizontel joints are insefted between springing end skew-back 

jeints. The II mekbed cf reducticn treats the parts es in Figs. 126 te 122; 
Ho, Lil of Fig. 121 is of quite peculiar form in elevation. In toth cases, 
wall and corner piers way extend te the flocr or te repleced Ly corbels, as 
eb ¢@ in Fig, le, so that the rectangular angie continues to the spring- 
ing. Yet the dieseoual ribs would in No, Iv of Fig. 121 only tecoms sebaii- 

ate at scme height stove the skew-lacas of wal] and sigin arches, and then 
intersect each other us segmental arches (Fig. 180), 

In arrengement Sc. IV of Fig. 1¢3, the development ci the imPest block in 
sievation is such, that the wall arch starts from angie of the walls as a 
Segmental arch at some heiyht above imposts of the central pier, then inter- 

cis it of some heighv above their penetration in the walls, and Tinally 
intersects the diagonal rik at some height above their cwn intersection, 

If economy of spece is to be consistent with this Principle, and the ex- 
treme can be assumed, longitudinal and transverse arches would detach thed- 
Selves vs circular arches at the sxew-back above a squere pier, wall arches 
would entirely aisaPpeer, and diagonal ribs would strike the angles of the 
roc¢m high above the skew backs. This would produce s room divided Ly a 
square central pier and ecvered by four regular groin vaults (Fig. 182), 
appearing ss if its walls were afterwards set Lack te the lines Pan epee ee 
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ore) RECITENDACHER'S M&bIasValL ARCHITECTURE, 
effect would be guite ugly, and in Late Gothic the inkost blocks were simfli- 
fied as much as possible, to cktain the greetest extension of space ty a cou 
bination of the notives it ae retaining the central pier in its simb- 
lest form, omitting ell projections from walls #nd allowing arches and 
voult ribs to spring directly from the walls in full semicircular or point- 
ed form, so that only diagonal rits assumed the segmental form, If the mest 
complex mediaeval imposts te examinec, they amy mostly be referred to mot- 
ives I tc V of Fig. 1£1 and their combinations, produced whether ribs aP;- 
prowch more nearly the centre of the pier (Fig. 121 «), or they ere more dis- 
tant from it, vith rib sections of richer forms in Are eein lt veults end 
those with spiral series, the most complex appearing intersections occur ett 
cve the imPost blocks, but these ere always simple in princiPle and wore 
easily executed than they appear. 
The imPost bicck is only to be regarded as a cortel, and may therefore te 
treated as such; vault rits and arches may atut against it as segmental 
‘ches, This trensformation of the impost block into a corbel (Fig. 138) 
i tines, used in low reous, both to allow furniture to be placed agains 
the wall and vrot intertere with Passage up to the height of a men. 
La 


In Late Gothic, ribs are frequently set on a corbel below the impost, treat- 
wd in accordence with the séetions of ribs (Fig, 134), If an oe be edd- 
ed to the cortel, its plan might foliow the Sections cf ribs the sPring 


ing. Seperate ribs may elso receive their required oa he ee ty cortell- 
ing out abeve the abacus, if the abacus affords thea nc Support; this is 
found in the uPper dermitery of ALbey at Heiligenkreutz (Fig. 125), (Helferi 
VI-34-1), 
The ribs may also spring from a Point (Fig. 138) 

and a cortel cr capital could then be cmitted. If the abacus cf the capit~ 
al or ecrtel does not follow the profile of the ribs, Lut all sections cof 
ribs combine in 9 comtton polygon at the impost, it is proper to extend the 
abacus as a Srismatic nucleus up to its intersection with the ribs (Fig. i27) 


8s common in Late Gothic, 


an errangement much favored in the middle ages and especially justifiable, 

if the central pier also receives the polygonal abacus, Polygonal and alse 
ircular abacuses were in use in the late middle ages, 

48, Treatment of lupost at Convex angles. 

In arranging ribs and mein arches at a Projecting angle, differces are 
pessible; it appears aost natural that as at the angle of a cloister, the 
exes of the squeré on the plan are taken as the centre lines of ribs and main 
arches (Fig, 12€); but main arches then Project half their width from sur- 
faces of walls 4 6, angle «4 being taken as the intersection of all axes, and 
a pier with capital or a cortel is reguired to receive the arch. The pier 
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70 REDTENBACHER'S MEDIAEVAL ARCHITSCTURc, 
nay then be a round cr a compound pier. If the arches be set back enough 


vor their entire width to strike the angle, their exes ere also set back halt’ 


the width cf the arches from the angle A(Fig. 189), so that the Point of 
intersection A in the intericr of the wall is the sPringing point of the ex 
es of the diagonal ribs, in which case the imPcost is of regular form, so that 
ihe outermost points of the arches form en octagon; the wall erches then eh- 
tirely disappear, and either # ccorkel, 8 compound or vound Pier will be re~ 
quired. Or the original engle 4 may continue to Le the pcint of intersecm 
tion of the axes ct the riks and wall arches (Fiz. 140); the abacus is then 
of irregular form. If the ribs be now moved so far back as to epring from 
the main arches and require ne separote capitals, (Fig, 141), two capitals 
or cortels and two plers may be made to froject; but complex and ugly Lupost 
tlocks are Produced Ly the Peculiar and indistinct intersection of ribs With 
mein arches. If all] capitals, corvels, and Biers ere to be avoided (Fig. 
142) | the main arches with their axes remain, as well as the wall arches anc 


their axes 4B. But the rits most properly spring in the direction cf the 
axes a" B" from the angles of the wall end main arches. The wall arches then 
entively disappear or intersect the rits-, 


i 
To avoid complex junction of the riks, all the axes might te drawn throug! 
420 


the intersection 4', treating wall arches as wall niches as in Fig. 199, fits, 


nein and wall arches, thers with same radius have equal heights of spring7 
ing, and can be detached by a single corbel at the angle. The arrangement 
in Fig, 128 may be termed of the earlier, end that in Fig. 14e of the lat- 


ter middle ages. . 
All these exomples Lecome more complex, 1, according to radii of the archi 
es; 2. according to difterent heights of ditferent skewrbacks with exactly 


or ebproximately equal heights ct crowns eof the arches; %. aecording to var- 
iety in the sections of the menlerss 4. eccording te the lay-cut on the slan, 
and lastly, from combinations of these motives with each other and with ad- 
dition of late Gothic fancies. In elevation, these imPost forms ore treat 
ed like those for projecting angles, eccording to whether on Slen the main 
arches or the rite projects mere or less from face of the wail. 

It the crowns of the vauit are Lrought to egual heights, different heights 
of springing generally result for ribs and main arches; in early Gothic and 
in the transition, style, for exch impost a separate capital was erranged, 
cut Later Gothic usually avoided Capitals; the uPper ted of imPost btlock was 
asde the herizentsl jeint of the aLutment, and the block tebtween this and 


the springing below wes divided into ons or sore horizental courses cf stone. 


49, Late Gothic Complications, 
Anong the sports of Lute Gothic, on which are frequently tased most pecul 
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i RECTENG aCKER'G MEDIAEVAL ARCHITECTURE, 
ier fcorus, is that arrangement of vaults, where instead of springing from 
© cOuron point in the surface cf the wall, the rils stert from three Points, 
intersect ing each other at some height above the springings. (Figs. 144, 142), 

The ckligue view cf the interpenetration of the rits is as in Fig, 1#4; this 
is a simPle gecactrical construction, Lut really eppears compliceted, it rich 
sections of ribs affords oppurtunity tor peculiar interpenetrations of its 
cifferent members. Similer problemas were not too hard tor the stone-cutter 
to execute, and complexity in afPearance based on a simPle princiPle direct- 
ly interested hia, end enticed the Late Gothic master into such fancies. an 
interesting specimen of intersections of rits abcve impost is given Ly U Unge- 
witter (p. 121) from the Catholic Church and the Church of 5, Mary et biar- 
é; another is added from Regensburg in my 5eitrdge (Taf, £0, Figs. 12), 
Inpests tor Piers set Viagonally. 

wther idea of Late Gothic in treating imPosts of vaults is Lased on 
Plers set diagcnelly opposite, whose surfaces and angles could te intex- 
sected Ly rits and sections of the wain arches without capitals; if ribs 
and srches were richly Profiled as weil es the piers, very fully developed 
interpenetrations of sécticns were formed on the inPost tlocks. Intersec- 
ticns ot flat surfaces, hollows, rounds, ete., with each other was no rarity 
in the early middle ages, but only occurred where natural and unavoidatle; 
cut Late Gothic sought to produce such interPenetreticns of forms to produce 
original, though nct always testeful effects, 
50, Forms of Inposts in sarly Middle AD eS, 

Inpost Stones were in the eariy middle ages usually charscterized Ly their 
torn or color; the simplest uode of accenting them was in mixed brick and 
siche construetion, ty executing the keystones and imPost stones in cut Stone, 
eenking remainder of the arches in trick.. 

in cut stone, sixPle decorative motives for impost Llocks resulted because 
in wany forms of sections of arches in Romanesque it was necessary, either 
to transiorm the square aLacus inte coctaonel, not harmonizing with the style 
st all, or to allew it tc project so tar, that the angles of the capital had 
frothing te support (Fig, 145) and Locame superfluous) the first voussoir was 

then rectangular in section end assumed its moulded form at some height a- 
Love the springing, either on a simple inclined plane a b> (Fig. 142), 
mouldings were returned horizontally et the sides of the arch (Fig. 147), 
as in the Church at Montreal in France, (atout 1200) (V-l-buc, VIII-439) , 
zlso in the Church of 5. Theodor et bawterg abcut 1200 (Beit. Taf, 54-Pig. 

1); or any similar transitional form was added at the lower end of the mould- 
ing, like that found in the Church at Montreal and in the cloister of the 
ALLey at Heiligenkreut2 near Vienna about 1249 (Fig, 148) (beit. Tat, 64- 
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We REDTENBACHSR'S MEDIAEVAL ARCHITECTURE. | } 

Fiz, €), The best Gothic made the ebacus polygonal and allowed the mould- 
ings to spring directly from it; Late Gothic made it similar, or omitted 
the capital entirely, the section of the arch springing directly from the 
weil or pier, or was continued down to the base atove the floor, Garly 
Gothic ecmetimes made imPost stones crnamental masterpieces, end aderned 
them ty leaves, heads, or éven statues. Violet-le-luc gives (VIIE-442 6, 
s) a series cf such imPost tlocks from French churches (See IV-149), and 
Ungewitter (P. 121) cites a similar example from the Stifts Church at net- 
ter. The motive merely results from an impost stone (Fig.: 149) having the 
Plan dimensions e tf g h and the height f b, that insteed cf working out 
the mouldings alone, foliage ornament or even a figure is cut cut of the 


Nes to be remcved. 
51, Profiles cf Ribs:: 


To lighten to the utmost the entire structural system, the Gothic trans- 
tormed the sections of rits end main arches of vaults, the angles being re- 
placed ty rounds between hollows (Fig. 150 a), or by rounds before a reet~ 
angular nucleus (t), later changed into ogees, to indicate their course al~ 
ready in the section. Late Gothic frequently transformed rounds into ang- 
ular or edged members, or omitted them. but the process of reducing the- 
weight of the mediaeval system of construction proceeded very slowly and — 
sradually and Passes through a series of intermediate stePs-. 

Already in the Abbey Church at %. Denis and the ChaPter Hall at Vezelay 
akout 114C, we find the earliest transformation of rectangular sections of 
Romanesque arches and ribs; we find in 5 Denis sections cf main arches like 
Fig, 150 a, and of ribs as in Fig. 150 b. The wall arches agree in seot- 
ion with the main arches tut are less than half as wide. The forms at Veze- 
lay are softer and more sm@othly treated, Ly smaller rounds combined with 
hollows, and Ly ornamental nail-heads, as in Fig. 98, and by refining the 
wouldings.. The secvions of wall arches are indeFendent of those of main 
arches.. In the vaults of Notre Dame at Paris, the motive of section of 
erch in Fig. 180 a is the same for ribs as well as archess wall arches are 
like half ribs, which only show the reduced section of main arches. 

Shortly ofter completion of the choir of Notre Dame, scft transitional 
forms of secticns of main arches and of ribs were introduced after 1180 in 
the choir of the Abbey at Vezelay (Fig.. 181), such as occur atout 1220 on 
German monuments» The richer and later Gothic Preferred the roundel, al- 
ready found in the section of main arches in Fig, 161 b, which assumed the 
nost varied forms (Fig-. 152); small rounds and hollows increase in number, 
the former teing almost entirely replaced by the latter, as in Fig.. 152 g, 
Viollet-le-Duc thoroughly considered this Point in ViI-503 to 529, of his 
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is EDTBNBACHBR'S MELTARVAL SRORI TECTURE | 
Viet. Raiss. de Tesh (Ungew. Fig, 92; beit.. Taf. £2, 64. )e 

Simplification of the system cf construction was always joined with enm- 
vichment of erchitectural forms, end we seé incressing variaticn in motives 
cf the vaults, and in a Prefiiing of ribs and asain arches, while the 
structural system itself becomes ncre concentruted and more simple. 

Forne of Vaults ond their Plans. | 
4s a casis of dimensions cf secticns of riits is the rule, thet ilke e 
joaded Leam, these must have greater height than width, and must ie sut- 
ficiently bread to afford sufficient suPbort for compartments, executed 
Lrick, or rarely in cut stone; rits must support cn their tread tops ane 
be inflexitl.« horizontally. 

Depth of rib is seldom wore tlen twice its width, us susily somewhat less, 
so that a square with an equileteral triangle drawn on its top determines 
its hvight and width Height further dePends on sPan of vault and increas- 
es approximately in the ratic of the bhi ef the span, since with the 

ame thickness cf masonry of couPartments, weight cl compartments increas 
ce in proportion te their surtace area; approximately, since for the atu 
~ of compartments over rics and earns é part cf their weight is te i 
egucted. Dimensions of rils ere aise 


« ig 


ased on conditions of resistance 
. the building material and on the vooewt ity of execution ci the riks. 


‘they sometimes have unusually great diwensions, teing 1.°7 tt. in height 
and width fer spans of 29.4 to 4.5 ft. in the vaults of the Chenter Hall 
of the Cathedral at Wentz and in the Sonastery at arnsturg CHaig. Jeo ie ie 
series of sections. of ribs ab same scele as Figs, 181 and 162 a piven in 
Fis, 164 » from tower of Cathedral at | el ae Pig. 154 b from Cath- 
edral at Wetzler, and in Fig, 1°4 ¢ end d from cloister ct 5, Smeran at Fes- 


snsiurg. The last three are not drawn to yeale. Ths rib Pigs, 124 b ecor- 
respengs to the main AEORT 


f bE, Capitals and Sases of SuPports. 
4li forms of Gelling require subborte to receive the load and to trans- 
mit Pressures to earth. Vertical Age are walls, piers end columns; 


obligue supports for aonnainc thrusts are Luttresses. «ll architectural] 
styles usuaily characterize ends of supports recelving loads by capitals, 


and these transterring pressures to fcundations Ly beses, intermediate men 


Lers inserting a broad cap or base Letween the load, subport, and feunda- 

on, as well ag indicating its ftuneticn es a support. Compared with the 
subpert, the load elways apPears bulky end massive, and an eniargement of 
the support et its ends is aPprcpriate, as it appears pleasing; the load 
must have.a firm bearing and gust aleo be distriLuted over a greater area 
at the tlocr. For round columns, these capitals and tases are generally 
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"4 REDTENBACHSR'S KEDIAGVaL ARChITACTURE. 
transition forms, changing from the round column inte the square atecus and 
plinth, and the capitel is always regarded and decorated os a recelving 
and suPporting member, while the base is a member connecting the column 
and the foundation. 
Forms in Barly Christian art.’ 

Barly Christian art emPloyed partiy cclumns, taken from Roman buildinge, 
with Ionic, Corinthian and Composite capitals, Pertly its own colugns in 
imitation of Romen forms. 4 new form of capital, the byzantine, first em 
ployed in the great Aqueduct at Constantinople, and tasket-like forms cf 
cupitals, were used in Garly Christian, with Ccrinthiun-like foliage capit- 
als. when arches were set on columns in arly Christian, the interpolation, 
of a portion of the architrave as an intermediate member or impost Llock Le- 
tween Capital and arch, common in antique architecture, was very soon drep- 
ped, and an imPest Llock was used like an inverted frustum cf a fyrauid, 
its edges cccupied by bands of ornament, and surfaces decorated Ly foliage 
ornaments, Christian symbols, etc. This intermediate memLer hed a two-fold 
purpose; the load found a troader bearing and Ly the cepital could te trans- 
uitted to very slender columns; secondly, the insufficient height cf col 
unns taken from Roman buildings could te increased in a very simPle, buns 
not beautiful way; columns cf unequal height could also be equalized. 

knPost blocks ateve Capitals of Romanesque Columns, 

Impost blocks were long retained in the Romanesque style, where required 
to SUpport massive masonry arches over slender columns; thus in the coup- 
led windews of Komanesgue towers and dwerf galieries, These inserted imbost 
stones tock the most diverse forms; they were plain pyremidel blocks, as 
in capitals above granite columns of the double Chapel of 6, Pantaleon in 
Lower Austria, one only consisting of a cylinder decorated by a round-arch- 
ed frieze (Fig, 166; Helfert, I11-14-5£); or in windows of towers they are 
imPost stones with two inclined sides and vertical ends, with pertly mculd- 
ed, partly corLelled front and rear faces (Fig, 158), 

éntigue-like Capitals. 

Columns and capitals were directly imported from Italy by Cherlemange ag 
well as much later, and their forms were imitated; the Jonic form of capit- 
ol very quickly disappeared entirely; found latest in the post-Carloving- 
ian buildings at Suedlinburg. but angle volutes reappear in later Roman- 
esque as coiled stems of plants and leaves, and a varied lonic capital may 
be seen in some late Romanesque capitals with two entirely separate vclutes, 
recalling forms of cepitals in 4sia Minor; for such capitals from Regensburg, 
see Beitr&ge, Taf. ©¢, Figs, 1, ¢,¢,4,9. The earlier Romanesque usually 
employed forms of capitals, directly imitated from Roman Corinthian and Com- 
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75 REDTENBACKSR'S MEDIAEVAL ARCHITECTURE, 

posite cepitals, tut also used and preferred impost-block caPitals, decor- 
ated ty interwoven Lands and scrolls, foliage ornaments, and fancitul] forms 
ct aninals. 

The abecus of the Roman Corthian capital even continued to exist in ear- 
ly Komanesque as a form with tosses (Fig. 157), and covered by a moulded 
Romanesque abacus, as on the Cathedral at Spires, end the Church at 5.° Me- 
noax (Vi-l-Due, II-483) | where even the astragal is retained; even later, 
reuiniscences of the Corinthian abacus cccur on rich cePitals with figure 
sculptures, a8 on caPitals of the Church at Deols (V-1-Duc, 11-492), and 
the porch of the Cathedral at Dijon. The impost-block caPital sometimes 
tekes 2 form differing from the normal one, as for columns of towers (Figs. 
156, 159) of the Church at Leiden in hungary (Helfert, IJI-14, 18), columns 
of centre aisle of the Besilica at Rosheim in Alsace (V-1+Duc, II-503), and 
of the Church at Borzony in Hungary (Helfert, “VI-92, 2) (Fig, 160), Paint- 
ed impost-Llock capitels also occur, as in the cryPt of S. Leger at Sois- 
sons (V-l-Duc, II-507), The imPost-Llock capital was exceptionally used 
in Late Gothic, as in the dwarf galleries of a tower cof the Cathedral at 
sovms (Fig. 161), in a room cf the Abbey at Maultronn (Fig. 162), and on 
the canopy of a buttress of the Church of 8 Veith at Hersfeld.: These and 
the ebay variant forms correspond revaer to wood carving than ys stone- 
cutter's work.. 

Kiecher Late Komanesque CePitals, 

Similar ornamentation is shown by richer Late Romanesque caPitals, most- 
ly in the form of the Corinthian bell, sometimes combined with an, imPost- 
Llock upPer Portion, and frequently exhiliting rich foliage decoration, not 
treated according to nature, About the end cf Romanesque and during the 
transitien, the leaves of the tell capital were transformed into shapes 
like strongly projecting, swelling buds, usually adorned by northern plant 
forms, and later passing into tufts of leaves, introducing our entire no- 
tive flora, Corner leaves were usually replaced ty forms of birds or dre- 
gons, caricatures of men or animals, and the entire capital wae sometimes 
sculptured. The abacus cf the Romanesque caPital usually strongly projects 
is heavily profiled by rounds and hollows, which frequently exhibit a bro-- 
‘file recalling the Doric capital. &xcellent specimens of late Komanesgue 

capitals are found in Viollet-le-Duc. (11-482, et seo. ) | 

Youble capitals of small coupled columns of cloisters, dwarf galleries, 
windows of towers, etc., are sometimes cut from a single stone (Fig. 163), 
the connecting Piece Letween the caPitals, left to prevent fracture cf the 
stone, also Lecoming a decoration (V-l-Duc, [1-497), as on columns of the 
triforium cf Cathedral at Langres. Among the nost beautifvel Corinthian fol- 
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7e RBEDTBENBACHER'S MEDIAEVAL ARCHITECTURE, 

se capitals of the Romanesque are those of 5. madeleine at Chateaudun ( 

V-i-Duc, 11508), and at Vezelay (V-1-Duc, Dise., Pl. 1, Fig, 24), 
becoreted Shafts of Columns. 

The antique entasis of the column, found in some early Romanesque tuild- 
invs, later disappeared and ras only exceptionally retained in dwarf gal- 
levies of choirs, as at Schwarz-Kheindorf, and for small columns dividing 
ccupled windows cf towers.. Flutes of shafts of piers and columns were al- 
so omitted) but they occur as imitations of antigue remains in France, as 
in the vieinity of Autun, also on the Cathedrel at Bamberg.  opirally curv- 
ed flutes like the forms cf late Foman cclumns are imitated in Romanesque 
buildings, as on the Cathedral at Freising, and in the crypt of the Church 
of S, Lebuinus at Deventer. The Romanesque style loved to decorete shafts 
of columns by scale-like patterns or network, recalling fatrics cr chain- 
neil, then by ornemental patterns derived from wood-carving, lastly, by in- 
voven Lands und scrolls combined with forms of animals. Viollet-le-Duc 
sives a series of such motives, (III-497), 
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Knotted Coupled Columns. 

A peculier invention of the Romanesque consists in columns found in many 
Cerman Luildings, composed of four or more shafts, tied together in a knot 
at onethalf cr one-third their height. Characteristic examPles of this are 
the columns cf Jachin and boaz in the Cathedrals at Wurzburg and at bamber¢ 
(Beit. Taf. 25, Figs, 5, €, 7, 8). Similar knots also occur in the sPokes 
of the wheel window of the Cathedral at Mentz (Beit. Taf. 1, Figs. 1, 2). 

atacuses of Romanesque Cepitals. 

The abacuses of Romanesque caPitels are chiefly moulded, but not decorat- 
ed. Profiles are usual in the Komanesque, partly like the antique, and com 
osed cf rounds, hollows and fillets, but differ from thosé in Gothic. 2 

creted atacuses are rarer; Vicllet-le-Luc gives some from central France 
with sunken neilthead moulding (I-1), also Helfert, from Deutsch Altenburg 
in hungery, with stepped Lattlement Patterns (Fig. 164), (V-28-9), and I 
have odded two exemples with round-arch frieze from Frill near Regensburg, 

beit.. Taf». 29, Pigs. &, 8), 
53, Bell Capitels of Transition and Herly Gothic Styles. 

The bell capital of the transition and early Gothic styles in simplest 
form consists of a beli-shaped circular mass a (Fig. 125), connected by an 
ustregal L with the shaft cr a round plier, projecting as far at top as ren 
quired Ly the load supported, and ccvered Ly @ square abacus, whose corn- 
ers project beyond the bell half the difference between its side and diag- 
onal. If the abacus be so profiled that the cerners of its bottom are in- 
seribedin the top of the tell, this then projects beyond the bottom of the 
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7” REDTENBACKBR'S web aAcVaL aRCHITECTUKE, 
avecus on its four sides (Pig, 188), but if the alsacus ¢circumscribes the 
toy of the Lell, its corners then project Leyond that. In the rirst and 
third cases, the tell will Le more heavily loaded Ly the angles of the a- 
Leeus then elcne its four sides, where the Lottom cf the alacus is tangent 
to the extericr of the bell; in the second case, the tell] will only be load- 
ed Ly the angles of the atacus, and will net te Icaded at four other points. 

The next idea was to support these projecting corners of the aLacus Ly 
leoves, and already in Romanesque it was customary to support them Ly fol- 
isge or figures. The leaves then remained | entirely enclosed within the fer- 
imeter of the square and projected es tar es the alLacus itsell, cut Fermit- 
ted the disk-like edge of the Lell to appear between then (Fig, 1¢7). These 
jeatebudcs had already come into use tor squore projections of pliers in the 
iast decade of the 12th century in the Gathderal at Langres; they were re- 
paatels i heads on one capital (V-l-Duc, I1-498, 499), on idea rekeated on 
the Cathédrel at netglear; fully developed tud capitals for round piers and 
Bie an but without the disk-like iell plate, are first found in the choir 
ot the aikey at Vesebey (V-l-Duc, T1-£24) end Notre tame at Faris Fn aia 
T1-£02); Isetly, similor ones with dintinetly worked toll ana the richest 
foliage occur in the Charen at &o Leu d'hsserent (V-1-Suc, T1-£04), at end 
of 12th century. A 

The leeves eonereliy received a soft outline teneath (Pig. 16 a), whier. 
eAtended to the Lud with a stronger wovement, as 2t b.. Semetines in trens- 
ition cupitels, » sunken nail-head tand is added to the rit, and eancther 
frequently ornaments the lower side eéétee disk-like lel] plate (Fig, ay 
lett)-. The leaf-bud mctive tock the most varicd foras, sometimes naturale 
istic, souctines freely drawn, sowctines curved sidcewise cr with side les 
ves, producing en iuexhauatitle variety in treatment, imitating, the entire 
ly closes, Partly cpen, or fully developed leat end tlewer buds (Pst. 11, 
Pigs. 14 te 24), 

the height of the abscus in transition and sarly Gothic is iviween 1-< 
d 1-4 the side of the square. the round avacus instesd of the squere is 

vers. The stecus slmost always Legins with # vertical band (Fig, 16 c¢, 
4, o); the rirer snd leter Gcethic slso treate it with a Fointea Lowtell ( 
¢), a 3-4 round (g), cr with a drip (h). Ungewitter (Figs. 268, S69) adds 
ceouliar profiles trom Chalens-sur-#arne and Rouen (j), The latter foras 
sre especially suivatle for the exterior, to conduct rain water away fron 
the jeints. 

For lebesr capitals, the tour angle Luds in their simfle torm no longer 
satistied the artistically educeted eye of the mediaeval masters buds were 
more richly executed end a second series of leaves was added (Big, 169), 
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78 KEDTENSACHER'S MEDIABVAL ARCHITECTURE, 

which again terminated in Luds, or in allusion to many Flants with leaves 
of two sheces, they were treated ss developed leat forms. The doutle ser- 
ies of leaves were preferable, because they partly covered the tlank sur 
face of the Leli. (Fig. 170). This surface of the bell cculd Le lessened 
by reducing the bacus Ly a cove at its lower edge, not permitting the round 
tcp of the tell to project ivyond this (Fig. 171), Finally, by adding a 
specially profiled abacus, it was possitle to enlarge the support for the 
inbost of the arch and te give to capital a stronger eftect (V-i-Duc, It 
B04; &. Leu d'Ssserent). To animate the capital, it was sometines cover- 
ec iy concave folds (Fig. 167, right), or to reduce the Lell-plate, it was 
sheped as 6 pointed quatrefoil, as in the Celleyiate Church at Mantes.  ( 
Fig. 171, right).. 
: 


rom the Lasal torm of the capital (Figs. 165, 1¢6) naturally resulted 2 


combination, where the ebacus and its corners projected less, were placed 
directly on the leaf-buds and the ends of these were curved inward to con- 
cesl the underside cf the obecus, as on the rood screen et Fricdterg, The 
projection of the sLacus might ble furtheraor te suppressed, if its angles 

were cut off (Fig. 172), as on the capitals of Notre Dame at Paris (V-l- 
Vue, 1i-510). The leaves themselves were deeply undercut to the surface 
ef the bell, cr if the teli swelied out upwards, os in a caPital from 5, 
blesius at MUhihausen and in the Shureh at Frankenterg, the leaves then pro- 
jected slightly from the tell (Ungew. -196; Taf, 14, Fig. 948), | 

The top edge of the bell is 8 simPie fillet (Fig, 173 a), with or with- 
cut o chamter or cove L, sometimes with a round c, or a richer Profile d. 
The astracel was a helf round in the earlier period (Fig. 172 e), @ point- 
ed moulding f, with or without e curve g, and sometimes acre richly treat- 
ed and furnished with a dvif h, i. 

F4. bases of Romanesque Columns. 
ba 


ses of columns and Piers in Barly Christien and in Komanesque ere chiel- 
ly the Attic Luses, though with progertions different fron those in anti- 
gue bases. 


Proportions of bases of Colunns. 

Proportions are generaliy arranged in secordance with building material; 
the nucteus of the base ua well es that of the capitel takes into account © 
the direct resistance of the material, and the angiss its relative resist- 
anes, In Leth capitals ond bases, the material tends tc Lreak along dot-- 
ted lines (Fig. 174). The individual members alse alternate in form, 50 
that sometimes merely the genere]l type of attic base remains. . 

Cther forns of Lases recoll inverted capitals, but ere rare; such are shap- 
ed with reference tc the lenie capital on the portal of the Church at Hoch- 
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FE REDIENSACHHA'S NBBIAEVAL ARCHITECTURE, 
elten on the frontier of Holland (Pig. 175); those imitated from the Cor- 
inthien capital on the Church at Cusset (V-1-Duc, TI+12¢), and on the dwart 
Jelleries of the tower over the western intersection of the Cathedral at 
bentz. bases in tne form of an inverted impost~block capital ere cn the 
bell tower of #breui] (V-l-Bue, I]-1%¢), differcnt forms of tases, allied 
to the latter, may te regarded es varients of impost-block cafitals, and 
shown Ly woulded piers of the orypt and dwarf galleries of the Cathedral 
at Spires; varieties of this kind are represented in Geilhabvaud, IIT, pa, 
44, en in-beitrise, Taf. 408: Figs 9, 

vecoratien of Tcrus. 

Tre torus of the tase of the column usually réeaains Plain; examples of 
oinemented teruses on tases of colunsns are found, decorated by the motive 
of round-arch-friese, in the Cathedrals at Menta (beit. Tat. 32, Fig, 1) 
and at Geneva (Beit. Ter. 41, Fig. 4), decorated ty comiats in antique style, 
on the Fortal of the Church of 5, dJacch at Remensburg (Beit. Tat. 40, Figs. 
& 7), ty a vow of leaves, on the Portal of the Chureh of 5, Ulrich at Reg- 
ensburg (Beit. Tat. 40, Fig. €1), ty flowers, on the AbLey Church at Veze- 
lay (V-l-Duc, II-186), end by sculptured animals, at the seme Place (V-1- 

ih 


L 
4 
4 


antique architects mode the lower torus of the attic base of semicireu- 
lav section; mediaeval architecture gave it the shape corresponding to a 
igaber lexding to the foundation, later period an inclined direction and 
s gemimelliptical form (Fiz. 174), The lower torus usually occuPies one- 
helt the height of the emtire base» Sxamples of profiles of Attic vases 
ove given in Viclletele-Duc, I1-132 et seg., ond in beitraye, Taf. 29, Fig. 
1, Tet, 40, Tig. + etc-; Tat, 41, Figs, 1,7. Profiles ct tases recalling 


, ? 


4 


true Tonie tases, fluted in the same nianner, frequently occur in berry and 

Kivernais, eceerdine to Vicllet-le-vuc (V-j-Cuc, 11-181, Fiz. 2), as in the 

choir vighes of % etienne at Nevers; allied forms are also cn columns of 

Jachin und Boaz inthe Cethedrel at Surgburg (Beit. Taf. 26, Pigs, 5, @)-. 
Leases with Corner Leaves. 

With squere Plinth Leneath the great torus ct the Lase under unegual load- 
ing, there wus a danger of breaking off its corners, und it did net harmon- 
izs With the soft forms of the Lase. Therefcre even in the 1£th century, 
the angles were filled and strengthened ty ornaments, by corner leaves, heads, 
eto. (Fig. 174, right). Seautiful examples of bases with corner leaves of 
the 12th century from the choir aisle of the Church at Poissy are in Viol- 
letcle-Luc, 11-184; trom the Cathearal et Langres, IG-127; trom Notre Lame 

at Paris, 11-144; examples from German buildings, especially from Mentz 
end Bechagach, ere in Beitrhge, Taf. 41, Figs. 2, 3, ©, Unfinished tases 
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SO RELDTENBACHER'S MEDIABVAL ARCHITSCTURS, | 
with corner leet remaining as a Loss, have been preserved in the #LbLey of 
d4rnsturg. (Beit. Taf. 41, Fig. oe 

BE, bases in Early Gothic end Transition Styles. 

avoidance of Corner Leaves. 

The simblest wy te avoid projecting angles of the plinth was to make its 
upper port octagonal (Fig. 178) like bases cf choir aisie at Chartres ( 
V-1-Cue, 11-146), and tases in 5, Smeran at Regensburg (Beit, Leaf. 40, Biss 
19), er to make the Plinth cetagonal (Fig. 177), like bases in the Chureh 
of Notre Dame wt Semur in Auxois (V-]-Duc, 11-147), This polygonal torm 
ci base was always appropriele where a sharF right angle was exposed to inm 
jury and clstructed passage. 

another means of avoiding projecting Llinths was by wllowing the torus 
tc project far beyond the side surfaces of the Plinth, as on the round Piers 
of the Church of Notre Dame at Semur in Auxois (V-l-Zuc, I1-147), and on 
Lases in the cloister of the Abbey at Heiligenkreutz (beit.. laf. 41, Fig. 

7; Ungew. Figs. 408, 405 a), the angles being reduced Ly coves (Fig. 176 


left); otherwise ty replacing the angles by reentrant angles (Fig, 178. right) 
8 g , ; 


or the entirely overhanging torus was supported Ly swall corkels (Pig. 179) 
to ensuré it againet injury, os in the cloister of the Cathedral at Verdun 
(V-1-Duc, II-162; Ungew., Figs. 410, 410a), These cuts out of the ongles 
of plinths were also generally retained fer polygonal plinths. 

Cortel supports of lower torus during Barly Gothic were scmétimes trans- 
formed into very beautiful folisge ornements, either with a singie leat, 
os in S, Thomas at Strasburg, or with a cluster of leaves, as at the Cath~ 
edral at Regensburg (Ungew. tig. 410 b; Eeit. Tet. 4¢, Figs, @, 4, &. & pecm 
uliar example trom Gelnhausen, Ungew. Fig, 411), The bases sometimes do 
not stand en a plinth, tut on a@ pedestal of round or octagonul form, fron 
which result cortelled transition forms, as in the Cathedral at RegensLurg 
(Beit. Taf. 42, Figs. 1, 2). 4 transformation cf Buch a pedestal into a 
croup of buttresses is found later on a column of the Chapter llell at #eul- 
Lronn (Beite:. Tats, 42; Pig, <),. 

Omission of Corner Leaves in Perfected Gothic. 

Corner leaves went cut of use in riper Gethic) they are alse wanting in 
Italian Renaissamce, tut are exceptionally employed in German henaissance 
on the portal of the Rathaus at Freilerg-i-b, | 

Eases of Uoutle Columns. . 

bases of double columns are freguently with their Plinths cut trom a sin- 
gle Llock; the part between bases is then retained to avoid fracture and 
decorated, ws in the choir of the Cathedral at Lenerec (V-1-Due, II-128), 


rt 


5é, Forms of Piers in Romanesque: 
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RELTSNBACHSR'S BEDI AGVAL 4RCHITECTURGE, 
Barly Christion Ferms of Piers. 
4s long es men were limited to horizontal wooden dvilings or groin veuils 
without rits for covering interiors, round columns cr square piers suftic— 
ed for subports to transmit the iced of the ceiling to the ground. If int- 
wricrs of churches were covered Ly eroin cr tunnei Vaults with transverse 
stren.thening arches, it wes usual in Bariy Christian architecture to sup- 


ve 


re 


¥; 


nd which Projected from the surteces cf the walls of the clearstery. The 
clyarstory walls rested on longitudinal arches, whose sufFerts were likewise 
+ 


rectangular, and which wers comtined with the former to term Piers ef cross- 


form section (Fig. 180). 

For wide spans, the transverse arches were reguired te te very etronz, 
and in order that they wight net eppeer heavy, they were tormed in recteng- 
ular offsets, to which sinilar projections of the pier corresponded (Fig, 
181), Richly subdivided compound piers were thus produced, around which 
were carried the profiles of the bases and of the abacus of the carcitel. 
Since only half the width of the centre alsle was assigned to the side ais- 
les cf vaulted. interiors, two syuare bays of the side aisle corresponding 
to one square bay of the central aisle, there resulted next the centre seis- 
lé a ceries of couples arches in fairs, supported by intermediate columns 
or ghuller piers. co tar had wen Proeceeded in cerly Christien architecture. 
The Romanesque omkloyed in its earliest period this arrengement cf piere un- 
changed. Arcades of alternating biers and columns with combined arches ce- 
curred first at ichternach, 98 an imitaticn of Roman arrangesents rectanz- 
ular enclosures of lonzitudina] arches first eppeared at Hirschau. 

In the Church of 5, Remy at Rheims, greups of round Piers were emplicyed 
in the 10th century instead of pliers with rectanzuiar projections, indeed 
with larger and suailer shafts (Vei-Duc, ¥II-164, 155), Round piers with 
4 large and 4 small shatte are then found aout 1190 in the Church et Seint- 
Aubin et Guerande, wlternating with round piers (V-l-L[ue, VII-157), 

Al ternoting Piers and Columns in Lower sexcny.. 

4 forn of pier other than that with ercss-ferm section resulted as fol- 
lows. The Barly Christian basilica with wooden ceiling could generally te 
furnished with rows of columns to receive longitudinal arches, wen not bem 
ing required to preserve Roman scnunents, and roboed them of their columns. 
No much columns were available in the north, and where men had not edvanc- 
ed far enough in akild to cut stone columns for themselves, they must help 
themselves as best they could, Cthe the Great had sent costly coluuns from 
Italy for the Cathedrel at tadgeburg, commenced 965, Lut this wes an exceét- 
ion. The expedient was adoPted tc support the clearctory walls of the nav- 
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crt these transverse arches by strong rectangular projections frem the Piers, 
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eZ REDTENBACHLR'S MEDI SeVAL ARCAITECLURE, 
es of churctes cn alternating masonry piers and reund columns, the latter 
keing freqlently of wood. This use of alternating piers and columns then 
long continued ofter columns were made cf stone. Columne could Le saved 
py making Piers very large, es common in Thuringia and Saxony; two or three 
columns could alse be set between each two pliers, anu arrangement also coum 
nou. Basilicas with alternating vound and chamfered equare piers occurr- 
ed in Early homanesque, es in the Church of Lenssle-Saulnior of the 12th 
century: (V¥-1-Due, VII-158), These piers are square beneath the imfost.. 
hound Piers with Mound Shafts. 

This rectancular pier forms e ccounterport to the pier of cross-form sect- 
icon. A third arrangement of the pier wes much used in Gcothiec, and like=- 
Wise occurs already in Romanesque, the round pier with 4 smail round shefts, 
in the Church at llbenstedt in Hesse. The round shafts here suPpert cush- 
ion capitals, 

57, Forns of Piers in Trensition Style. 
f'yom the Lime that diegonal riks were introduced and vaults were encles- 
ty wall arches, the motive for the perfected Ronanesque Pier was siven 
(Fig, 182); rectangular or semicircular prejections from the pier were in- 


& 
ay 
& 


troduced Tor main arches, three-quarter columns for diagonal ribs, end rect- 
enguiar projectiona for wali arches. The first semicircular Frojections 
fron Fiers are found on the piere of “the central aisle ot the Abbey at VYese- 
ley at the end of the 9 century (V-l-Duc, VII-159); fluted rectangular pro- 
jections oceur in the Cathedral at sutun about 1140 (V-1-Due, VII-121), 

Since the numerous rectangular projections appear monotcnous anda unguiet, 
sll principel arches were soon supported by semicircular shafts attached 
tic the pier. In the western part cf the Cathedral at Mentz, built middie 
to end 12th century, this urrangement of the Piers is consistently carried 
cut. 411 round shafts now received seperate capitals, while the abacus and 
ihe Lose slsc extended around the rectangular portions. 

Rectangular Piers in Saxony. 

The rectangular pier of they Saxon Frovinces, like the square pier, was 
enriched Ly rectangular recesses and projections in consequence of the de- 
veloguent of the vaults, and act only chtained a wore animated section by 
eddition of helt columns and three-quarter shafts, but also by replacing 
the angles Ly combinations of coves, rounds and fillets (Fig, 1€2), Rounds 
then ond below the capital in little cushion Capitais, but hollows ere usual- 
ly decorated at their ends by ornaments. 

Round Columns in Later Middle ages, 

Columns were jong retained in Romanesque as intermediate suPperts between 

the pliers corresponding to the bays in some Provinces cf Germany, but were 
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3 REDTENBACHZR'S MEDIABVAL ARCHITSCTURE, - 
later entirely supplanted by piers, end then occurred as tell] and siender, 
or shert and stumpy columns or projections of piers, and in awarf i 
ies, as well as in ornamentel errangements.. 

Gothic Round Viers. 

But in the earliest French cathedrals, the thic« round pier is preferred; 
continues in use in england, end in some countries using brick for building 
aaterials, as in Holland and in northern bavaria, until the later period 
ges. but the round Fier loses ail peculiarities Lorrowed 
trow the Antigue, for it 
ed. In the Barly Gcthic iid cathedrals the round Pier is woth used in 
entire rows, #8 in the Cathedrals at Peris and Dijcn, as well es alternat- 
ing with compound piers under hexapartite vaults. In OSutch churches with 
round piers, the giers at the intersection usually take the form of quatq 

vefoil in plen (Pig.: 184), while in French churches these generally charge 
inte compound Piers, arranged acccrding te the forms of the imPests of the 
arches. 

Everything said in reference to the form of Pier, more or less applies 
tc wall and eng]w piers, in case such exist. Both round and compound piers 

completely omitted the peculiarities of the entigue column and pier, wits 
sntasis and fluting, so that they are.no longer to be gegerded as individ- 
usis with fixed proportions, | This certainly is an advance cf mediaeval ar- 
ehiteeture beyond the antique, the medigevel pier may te edapted to any rat- 
ios of magnitudes ¢f the chureh ot pleasure without reguiring to change Gi- 
qwengions of the cepitals cr bases; or conversely, the capite] and tase may 
ue modified in their proportions eccording tc the purpose to be served enc 
to the masses to which they correspond, without the necessity ol changing 


cf the widdle a 


no entagis, and is neither diminished or flut- 


ts 


the diuwensions cf piers as well, 

Round Piers elweys have round or polygonal capitals and bases; mein erch- 
es and diegenal ribs, as well es wali-shafte of vaults cf the centre aisie 
then spring frem the cupltals, tn the Cathedral et Chartres, rcund piers 
with 4 attached shefts exceptionally alternate with octagonal peers, whose 
sitoched shafts are likewise cetagonal. Rectanguler shafts attached to 
round piers oceur in the Church at Voltshegen near Cassell. 

cetached and Engeged Snafts, Band souldings. 

at the Cathedral at Laon (akcut 1200), the round pier wes surrounded by 
cherte, interrufted at the aiddie of their height by weulded tends, which 
served to support beth the main arches and the wall-shafts cf the centre 
aisle, The round nucleus of the Fier then received a nigh caPital and a high- 
er base than the round shefts, whose capitals were cut from the same block 

s the upper half cf the main cakital (V-l-Duc, VII-165, 168; 11-164), 
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B4 RELTENBACKSR'S MEDIAEVAL cECHITSCTUEE. 
Such groured capitals with difterent heights ot the separete capitals ap- 
pear on round piers with engaged round shefts in the Cathedral at Faris ( 
V-l-Duc, IT-516), atout 1620 in the Cathedral at auxerre (V-l-buc, [I-f1é), 
and ebout 1240 in the Cathedral at Amiens (V-l-Cuc, TE-BeC, £21). In 1220 
at the Cathedral at Rheims, the capitals of the pier anc of its shafts were 
first mede of equal height, and in corse of round giers with 4 shafis (V- 
l-Duc, IL-16; Vil- 138), 

The round pier with round or pélygonal detached shafts wes so arranzed 
thet the nucieus of the pier could te Lulit as smell] as possitie and with 
a different material. It a very firm, easily worked stone was at hand, like 
Rhenish graywacke slate, sone voloenic stenes of the “ifel Mts., or hard 
andstene, then round shafts of unusual height might le wrought as monolitie 
(at Ccbern from slate, at HeisterLach from volcanic besaltic lava, at the 
Cathedral of bamberg from sandstone). “here such materisis wers Wanting, 
the shafts were made of pieces bonded to the nucleus by moulded Lends (Fig. 
185), from the criginal examples of & Hartin and ot the Cathedral at Lacon, 
these arrangements were favorites in Germany fros 1200 to LESO in many 
cathedrals end monastic buildings, as at Sadpeburg, bamLersz, Tetzler, and 


—s 


“oultronne. / 

The through stone courses of the pier, cn which were worked the uculded 
bands of the shafts, covered the lcwer, end supported the upPer Fieces of 
the shafts (Pip. 188); af these were cut from stretified stone, this was 
set on edge, like wooden posts. It is evidently very difficult te cur al} 
pieces cf the shafts so accurately to the eae heights, thet the through 
courses of stone with the rings would ei] be equally loaded, It even re- 
Sulted from experience with ccupled columns, thet equal loading of both was 
not ettainelLlo, almoet always one of the two being » sufport, while the cth- 
er stood aS a merely passive plece cf decoration. The sefarate pieces of 
the detached shafts are then lecsely set between joints, may sometimes te 
taken out (Cloister at Meulbronn), are therefore entirely useless from a 
constructive Point of view, and have merely 4 deccrstive purpose; but they 
thereky make the thickness of the pler deceptive, and for this reason, the 
system of engaged shofts was intreduced in the Cathedral 2t Rheims (Fig. 
18”), where the bond of the masonry alternates in sech courses, and a through 
course is sometimes srranged.. 

accodding to an old custceu, after the last arrangement was tnisoduoad, 
engaged shafts were even characturized as monoliths Ly Fainting, only tre 
nucleus of the pier keing ornamented ty masonry goenss; Uncewitter actes 
proors of such painting on piers of the Stifts Church at Wetter and of the 
Church of 5, Elizateth eat Marturg. In toth examPles, as in the Church last 
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SE REDIBNBACHER'S MEDIAEVAL ARCHITECTURES, 
mentioned, teth systems cf conStructicn are found in use together. In 


shenish transition stylé, these shafts are almost always meade of black slate, 


frequently gilded, but mostly left in netural coler, er sometinus repl scm 
ed ty eclumns of other weteriols painted black. 
b&, Piers in Severe Gothic otyie. 

Al] rectanguler projections trom the pier were reploced by rounds, and 
the nucieus of the pier was made squere or round (fiz, 186), first in the 
Cathedral at Rheims betwesn 1220 and 1240... Already in Fomenesgue, the 
syuere plier with its projections had approximated the equere set diagenal- 
iyj in Gothic, the entire Plan of the pier may now usueily be enclosed with- 
in a square set diagonally (Fig, 168). 

The motives of forme of piers are then as following: — 

1, To the numter of ribs end main arches corresponds thet of shafts arm 
ound the Pier, larger ones receiving arches and stalier ones ris. 

2. The abacus of the capitals end the Plinth of the tases are shaFed in 
accordance is the direction of main arches and ris 

About 1280, the pier was no longer constructoa with the shafts as sepanin~ 
ate pieces ean in the nucdcus of the Pier, but wers worked out of 
the same piece with this: by the increased numker of the shafts, these not 
only Lecane small, but very small intervals remained tetween then: the 
sharp edges separating them fron the nucleus were hara to cut, the shaits 
night sPring tinder their heavy joads, for their slight connection with the 
nucleus of pier; therefore the sharp reentrant angles were first rounded 
oft (Fig. 188) and luter replaced, beth for rcund as well as recessed 
nucleuses, entirely ty hollows (Fig, 189), The piers in the Cathedral at 
Strasburgh are indeed accerding to the old, and those in the Cathedral at 
Freiburg are according to the new method.. 

The capitals of riger Gothic are exclusively bell capitals with leaf-buds, 
Further progress in the development of the form of the vier was made ty ch- 


enging intervals tetween larger and smaller rounds into hollows. (Fig. 189), 


The plinth of the base and the abacus of the capitel were ot polygonal fora 
(Fig. 189). The attic base was compressed and made to project strongly, 
as Lest suited the long shafts of the pier. The capitals with buds were 
replaced by tel] capitals with o lightly attached row cf leaves, 

The lete Romanesgue and transition styles had first produced a subdivis~ 
ion of the pier in richer form by replecing rectanguler projections fro 
the pier ky semicircular; Serly Gothic did this by rePlacing these Ly 
round shafts outside the Pier. If rectangular projections be replaced by 
round shafts, on arrangement is obtained (Fig.: 190), which with shefte of- 
equal size, is emPloyed in the Vollegiate Church at Nantes. If longitud- 
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& REDTENBACHER'S WEDIAEVAL ARCHITECTURE, 
& 


inal arches composed of © and transverse arches of © recta sngular project- 
ions, then ky this Principle produces a pier surrounded by <¢ round shafte, 
an arrangement common in the middle eges.. &que]l diaueters of shafts is ne 
ither necessery nor desirable. In the first case (Fig, 190), a large sham 
ft for the main arch is reflaced by a group of 2 rounds, the middie cne 
corresponding to the wider Part of the erch should te wider than the rounds 
for the side Portions (Fig+, 191), 

It a S-aisled groin vaulted tasilica with an intersection (Fig, 192) 


Cn 


and two internally open western towers b b is to have ccmpound piers in a 
consistent way, then a nave Pier & wouid receive a triple transverse arch 
rext the centre aisle, and a single, or for Letter construction, e triple 
one next the side aisle also; the longitudinal arches should te increased 

on the side next the centre aisle by about the width of a single arch, since 
they carry the clearstory wall; a simple wall-pier would sppear as at 35 

but at the piers at the intersections and at the towers, 1, &, the longitud= 
ine] and transverse erches under the towers must Le strengthened, they are 
five-fold, and to them correspond the wall-pier 4 and the corner pier © at 
the trensepts. On the Principle that heavier orches correspond to greater 
spens end heavier loading, and strengthened piers to these arches, were 
erranged the compound piers in several German Gothic cathedrals; each rect- 
angular projection of the piers 1s replaced by e round. 

$8, Piers, Capitals and bases iff Later Gothic. 

Prefiles of arches and ribs, which .Jike piers in Romanesque and early Goth- 
ic, were composed of rectangular projections with rounds and hollows, were 
not only more smoothly treated in later Gothic by transformation of project- 
ing angles into hollows, but were thereby simPlitied in light end shade to 
produce a more striking effect. These moulded menmters forming trifly divid- 
ed arches, earlier constructed of two courses of stones, were in later Goth- 
ic combined into a common stronger protile of the arch by hollows. 

Change in Form ot Abacus, 

The square abacus for round Piers corresponded Ladly to rich forms of im- 
posts, and was therefore scon replaced by the polygonal abacus of richer ef- 
pearance; but for round piers (Fig, 193) of choir aisles this could neith- 
er be regular nor with the Froper number of sides, tut only according to the 
direction of ribs and arches. Hence it was preferred te surrcund the round 
pier by small shafts (Fig. 164), each of which tore e separate caPital with 
abacus, and to make this sometimes round, sometimes square or polygonal, the 
tases corresponding to it as well. For compound piers, the astragal usual- 
ly extends around the Pier, even across the hollows (Fig. 195); this is true 
of the atecus. More rarely is the astregal omitted from the nucleus cf the 
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6" HEOTENBsCHER'S MEDIAEVAL ARCHITECTURE, 
pier, 2s on the lower side of Fig. 184, only the abacus extending around 
it, as in several churches in sestphalia. The abacus of the compeund pier 
with hollows usually forms a common abacus, tut otherwise extends arcund 
the entire outside secticn ct the Pier (Fig. 195). 

Change in Ferm of Capitals, 

The ¢ctazcnal and hexagonal abacus is net preferaile to the square, because 
the great Frojecticn of the corners may be avoided with the strongly pro- 
jecting isat-buds, Lut also for capitals of shafts attached to piers, they 
are more easily suited to profiles of ribs and arches (Fig-. 198), especial- 
ly if these are of irreguler form. Already in 122031240 at the erection 
of the Cathedral at Rheims, polygonal alLucusss of capitals of shafts occur, 
end in 1240 on the piers of the chcir aisle of the Cathedral at aAniens ( 
V-i-Suc, TI-51€ to 21). Folygonal abacuses with freely projecting leaf- 
Lude are found about 1220 in S, warting des-Champs in Paris (V-1-Duc, II- 
522), These abacuses, arranged in accordance with profiles of the erches, 
tren become regulerly starcshaped (Fig. 187), as on the abacus of a capit- 
al with @ deves in the Chapter Hall] of the Monastery at Maulkbrenn. The 


ar 


epitels can only be decorated by leef-buds arranged at the angles cf the 
sbscus (Fig. 188), or at the centres of its sides (Fig. 199); the former 


cccurg in the Church of Notre UVame at Dijon, the latter is in the Cathed- 
val at Strasburz;, Sound sbacuses, as in the Stifts Church at Wetter (Ungen. 
Fig, £20), like those usually employed on the round mullions ot windew tra- 
cery, ere commonly employed in fngiand and ere net rare in Dutch churches 
with round piers. From the large diameter of the pier, the ebacus is gen- 
erally a decagon or dodecagon in Plan. For the round abacus, as well -as 

for rectangular projections from the pier, all transitions from one to the 
other form disakPear, mentioned in art, 53. 

The forms ct capitsls of later Gothic eduitted of wany diversities, ac- 
cording to the form and arrangement of the abacus, The bell may remain cir- 
cular with polygonal abecus, or it may Pass into the octagon at top (Fig, 
200), aw in many Late Gothic capitals. Polygonal piers almcst always have 
polygonal capitals, which way be set diagonally in reference to the piers. 
The foliage ot the caPital was already transformed about 1240 into quite 
aaturelly trested clusters of Jvaves in the 5. Chapelie in Paris, and these 
also occur in place of buds, as if separately attached to the tell of the 
capital (V-l-Duc, 11-508), These clusters of leaves and twigs are usual- 
iy grouped in threes, the uPfermost loaf bending its tip downwards, and are 
aften in two rows; magnificent examples from 1230 are in the choir of the 
Cathedrel at Auxerre (V-1l-Duc, II-517) and in the Cathedral at Rheims (V= 
\-Duc, II-518). To reveew the simPler or more richly adorned capitals of 
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g8 REDTENBACHER'S Mab] ABVAL ARCHITECTURE, 
the test Gothic with their leaves and flowers, fruits, heads, etc., is sca- 
reely possitle. Leaves are sometimes Lent sidewise, there is often only 
a pair of leaves cn a common stem with flowers and fruits, and they then 
surround the kell like a garland of loose leaves; 2 multitude of smaller 
leaflets is then erranged, and soon merely a few large, much dissected 
leeves, detailed Ly leaf+ribs, are applied around the bell. The later 
Gothic enhances the relief effect of the leaves and makes their geometri- 
cal torm more prominent.. 
é0, Capitals and bases in Late Gothic. 

Chenge in Profile. 

Moulded members of later Gothic generally experience slight changes, which 
influence the treatment of the pier. The many small rectangular project- 
ions with unguist effect were replsced ty small rounds, which the hollows 
easily unite, The larger rounds seem too flat at » great height end are 
therefore made pointed, or bowtells are used instead, Like arches and rils, 
piers were then generally changed by richer moulding with small rounds, hol- 
lows, bowtells, and fillets, so that they ne longer have the effect of mo- 
uldings, but os if the entire Pier were merely divided into nerrov strips. 
This transtormation of the pier first cccurs in the Church ct ©. Uriain at 
Troyes about 1290 KV-1-Duc, VIII-172); if the prefile of the Pier is entire- 
lyidentical with that of the imposts, the cepitsl Lecomes unnecessary, and 
ig merely retained as a reminiscence. |, 

Intermediate are many torms of piers cf pertected Gothic, where the thin- 
ner shafts supporting thicker Lowtells of vault rils cr arches ere slone 
decorated ty capitals, as in the Church of ©. Katherine at Bepenheia. The 
Gothic pier of Lest and of Late Gothic frequently produces the impression, 
that men first made the Plan of the Fler rich and smooth, Lut paid too lit- 
tle attention to effect of light and shade. by tco greet subdivision o1 
the profile, which extends down to the base, these Fliers entirely lose cles- 
tess ond proper effect. 

OimPlification cf Fier... 

The neture of Late Gcthie is Leased on a repltition end excess cf certain 
forms of the style, os well as on a sinFlification ct its system. If the 
pier is te te simplified, already in Late Romanesque and in Gothic the she 
tts below the vault riks do not extend down to the Lase, tut sore formed as 
short columns standing on corteéls, and the rits are also directly suPrort- 
ed Ly cortels, comlined with the caPital of the pier, or sore erranged di- 
rectly ebove this.. A very beautitul exauple cot corlelling-cut « grcouP of 
shafts above the cefitel is given from Seaur-in-auxois (V-l-Duc, TI-61¢, 
B14), 
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& Second mode cf simplifying the pier consisted in so erranging the arch- 
ve Supporting the meen that their profile at the springing was included 
within the perimeler cf the pier, when this was round, square or polygen- 
al (Fig. £01), Late Gethic ig very rich in such simPly treated fiers, cf- 
ten with very complex imposts. Polygonal giers of Late Gothic sometimes 
had concave surfeces: theae were helically twistea: their edges were replac- 
i 
LmroOsus. 


pes 


ed Ly rounds between hollows, e 
Variations in Late Gothic I 

Variutions of late Cothic imPests for simpler and richer forms of piers 
chiefly follow the fellowing ideasi--1, the rits, or ©, the arches, or 8, 
Loth together, rest on corbels placed above or Lelow the capital of the 
pier, with or without short columns. 4. The same is true tor piers with- 
out capitals, £&. The uotive changes when applied to hull or Lasilican de- 
sicns, end with equal or different heights of imposts. 6, The same occurs 
in combination with ribs and arches directly springing trom the pier. 7, 
the notive veries in accordance with the arrangement of the vaults in Plen 
ana the direction of their ribs, their intersections and cressings 

34, Eases and Plinths in Pertected and Late Gothic. 

Like the Komanesgue, the Early Cothicalways cut the Lase and its ies 
plinth from a single block, differing from the Antique, which in large 
Lases always separated the lower tcrus from the plinth ky 2 joint-. but 
nediseval serchitecturs generally added, a slab or plinth to the base, to 
raise it and to increase its total width; the plinth was either more or less 
steeply beveled at top according to its Frojection, or was connected with 
the square or polygonal lower part of the bese by a cove (Fig. 202), In- 
stead of the Level or the cove, a new profile wes introduced in the Cath- 
edral at Rheims (Fig, 203) to produce a richer treatment of the base; the 
nucleus cf the comPound pier proferly required e base differing from those 
of its smal] shoefts; a high tase might then be given to it, with which the 
low tases of the latter could combine, or bouh nucleus and shafts might have 
high bases, a mere beveling or cove on the plinth would be too plain to cor- 
respond. This justified the insertion of a richer mesber.. To obtain sPace 
tor seats, to reise the entire base, and to Leautify the angles of the pl- 
inth, the tases in the Cathedral at Rheims were set on a common Polygonal 
plinth (V-1-Due, 11-14¢), The lete transformations of Lases and plinths in 
Gothie naturelly resulted from enrichment of the memLers of the Piers, The 
numerous shafts reguired only low tases; but these could not have the rich 
Profiles, like those of great piers. 

SimPlification ot Prefiles of Bases, 
In crowding together nouldings the hollow usually disapPears, and profile 


as 


63 


08 ..y28) = 


ORL suods 


pi sel eae eum ds dee wid ‘e-ank odd to @t0id wid nor OBE Jjudin bad 
Sag ba acs ‘wade wort, sits ed {tise Bloc gids wad jaily wot baogmetic® a9 
+ fg 308 gi) dank lg odd to 219q tAW etd towlitety of?  wund ody dein 
ates otis ae’, .teh08" att) bei ti lquée ee C4 DOS) ett) seed ony dzdw bovine 
2 dea Lyme oo yee ‘auolvevonn i gaqdl .gea sa beleved ecw dni ta “fenegy (oq Ate Ls 
aay atest 7y coml extol ai elogedo Atado edd at CfC1 bus SSE! noented be 
bi ty ‘aolesiag ret ay) eadd ‘oft Jargttidaie to ebou dbavoes 4 f OSL—IT cane 
sie G08 fgi9) auroyagwol a9 agdd bane , (do 808. .y27) woigs odd dant? 
#2 agqiu oiT ‘aevos ‘bine, 4adeilit jafeved to soi Janliwoo ad ‘wdeils sates ia 
¥e ms bakes tie “TO asag s. Ho. 36. 23%) bas qeddeow ut beveas ass te aew end 
wh ) #9 Seo iquos wees onedy ha (a “ 5. heatenassiagd 198. ieee wage to, oid 
ae haus * “doddis aketoag. jan arng Si anal heve etdbees fc) ied $i olfdw 
pe has of ‘ ; soi tation: _ edd nott git qqotb ited yd (to 
: ze ioe ae (23th 6649. “te goned 
eset <tc ieddie. gaat add en: osnk begnsdo ow-edteda ods +t] 
t19 oben ei aur0d www ok edd ao (otel. 5808 ntF) Lleswod edd to ekitory ad J 
ja Sade ndyet 1q fetbedes?. of ok Olguame-ms edtl yedgin , BOR, jg f%) 2s Luo 
oe noisageind end” id. ytieuan: taddo@ea VASE wg Opis? -disd bes. bead 
re { : ooa3 at" * Lernod ole to Slitorg odd oat svesed cedaen te%qu edi evor 
ais miso & wiieéat ja ner Agtel 5 ~ghF) eand to alg addd 20 miot 2ov 
pees eed aati tedwod wid 30 setlist edd OGRE Uyeda} (Safi joul<iHV) sangaaso 
ea i ks Idee S did wort (dir) (stars 08, at) eiquexe vorluana: brute swe 
ah zs Deimeted Rote isitw ancis Bawot add op eased » sevty yleren gic Janey] do 
x S : pagAe | ws bend watt fhe gat, ee ty? sfied) flemwed edi = Leven: ae 
ig cea iegael vis bauer .yiae 49. Cytol 80.92%) exodmom [lo bawom 
x Brett ‘aaa wet lod went bas ones Seilewe andy andwugt” (dagie . 60S 
ig teal Beier, § 2 ii Jv) satead ld -femege sod 
ato eset Tsai ine 3 “es dita iq innoupeiny b a9 Joa od vent bases ed > 31 
10 ,boteinwd yilers te (68, “etd OVEMIOD auaiicwor srg pens twa ads 
ow abet. ied ‘peas’. dope to. a8 Ltt. 68 detidueot § -gatinie- we bavosonst 
a i, - a donee owe a agaeld edd. ‘gine io, salodenw Js abideawe 6 ta dos 
. 3 an Yor eH GYRO eas aided bag, (O08 ged) isnogsdoo ebam ai eto) 189; 
- mgedivh “fa. ‘euideaue jo domumntd guage es ak 28 ,@bauer iiteve edn! 
c too ddodste Ho Aatw snl ly dy aqxOd foncyeiog bus Savor siadatdnco ve 
bg 2ad ii" Spoil Le 19 date shedetove eaiwvasiive asootasé uo 2veo 
wiblvos duodie 0 ae aint @6¢ retahted webniven to 


aie = 5 


» 
=< % 
; 


i) REDTENSACKGR'S MapIacVal ARCHITECTURE, 

a (Fiz., 62) chenges by comPression to tb, 2 form already occurring in France 
about 1280. first tound in Germeny ch & fertei ef the southern transept ot 
the Cathedrel et Mentz, on the Cominican Church in Kepensturg ebour 172, 
und ebout 1200 on the Piers of the nave of the Church at Neina To low base 
es correspond low plinths, which could still Le cut rrem the sane clocs 

with the bese. The profile ot the uPper part of the plinth (Fig. 204 a) 
united with the base (Fig. 04 L) was simplified (Fig. 204c), sand the com 
mon polygonal plinth wes Leveled at top. These inncvaticns were cospliet- 

ed petween 1225 end 1520 in the choir chapels in Notre vame at Peris (V-]- 
Dec, LI-180), A second node of simPlitying the Lose was Ly omission of 
first the upPer (Fig. 206 a,b), and then the lower vorus (Fiz, SOF ¢), re- 
lecing these by combination of Levels, fillets, and coves. The ufper te- 
rus wes often removed by weather and frost, as cn cases of the ruined Ces- 
le of Toutenkurg near Vollenhoven in Holland, where the ccuplete profile 
. 205 e) may only be distinguished in an entirely protected lecation, 

le it hes elsewhere even changed inte the profile without e round as av 

tf, ty rain dropping from the higher stringcourse. 
Eases of Cgze Ribs. 

If the shefts are changed inte towtells, the tase either closely folicws 
the profile of the Lowtell (Fig. 208, left) or the lewer torus is made cir- 
cular (Fic, 208, right, like an example in the Cathedral at Regensburg at- 
ter 1260, Beit. Tat. 40, Fig. 15), sco that usually by the insertion of 
cove, its upker member Passes into the proriie of the bowtell,. In the old- 

est form cf this plan of base (Fig. ©? left) from o, Nazaire at Cer- 
cassonne (V-1-Duc, 11-158) Catout 1300) the fillet of the bewtel] hes its 
own Plinth. Another sxample (Fig. 207, right) (1482) from the Cathedrail 
at Regensburg merely gives a tase to the round alone, which dies against 
the coves of the Lowtell (Boit. Tat. 41, Fig. 13). The base nay extend 
around all members (Fig., 8, left) or only around the larger round (Fig.. 

right), ignoring the smaller reund and the holiowé, 

way: sgonal Plinths. 
If the round tase be set on a polygonal piinth, as very common Late Goth- 
ic, its surfaces sre sometinaes concave (Fig. 908), spirally twisted, or 
ecorated by sinking». Beautiful examples of such bases are found in the 
hurch of S. Eusebius at srneheim-. Not only the Plinth, tut sometimes the 
jewer torus is made octagonal (Fig. 9), and this Leing composed of eight 
ersecting rounds, as in the same Church of 5, Susecius at Arnheim. 
y combining round and polygons] forms of plinth, with or without con- 
cave, or surteces otherwise decorated, with or without interpenetrations 
of rounds, plinths set diagonally, with or without mwouldings, varied chan- 
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$1 REDTENGACHEP'S bWeblAbVel aRCHITECTURS, 
ters and other transitions of Folygons inte each other, Late Gothic pro- 
duces an endless varicty of Lases, justifiectle in smalier and ornamental 

works, xamples are in Ungewitter, Figs. 417 et seq; i age Taf. 40, 
Figs. &, 9, glso in Kallenbach and Heideloff. Just as simPliticaticn of 
Late Gothic profiles of erches and rits occurred Ly suppressing large 
rounds end Le reFlecing them ty hollows and fillets, ak a Sacteats te the 
forms was caused by repetition of hollcows, the same transformation took 
Place in Profiles cf Lases, of plinths, and of stacuses. | 

Bases of Varied heights for richky Late Gothic Piers. 

But Ly multiplication of members of the Pier extending down to the 

ases, these became excessive in number, and it finally -ecame necessary 
to set the Lases at. ditferent heights, sobbRaike to importance of the mem- 
Ler ef the pier, to avcid the medley of Lases, or to omit them entirely. 
Such an arrangement of tases of different forms and set at different heights 
according to the importance of the members of the pler, occurs first in the 
choir chapels of 1225 to 1230 in Notre Dame at Paris; yet this diversity . 
of bases is not yet clearly and distinctly expressed. a prominence of such 
‘diversities (Fig.: 210) was a favorite in Holland, as in 1269 in the choir 


Ae 


of S. Nicolaus at Kampen-. 

The finest examples are to te found in the great transepts of the Church 
at Bergen-op-doom. Arch mouldings even combine with the window tracery, 
as in the cloister of the Abbey at Méddelburg in Holland, and to the kov- 
tells, rounds, hollows, and fillets, correspond bases set at different 
heights.’ A common dase moulding then extends around the Polygonal plinths 
of the rounds and the curved and Plane plinths cf the hollows and fillets. 

Plinths without bases. | 

An exomPle of a richly moulded pier, where instead of members resting on 
bases; they stop on Pyramidal projections from the plinth, is afforded by 
a Portal of the Church of S, Martin at Landshut.. (middle of 15 century) ( 
Beit. Taf. Fig. 12), another, where the members tend out above the Plinth 
and so form a common base, is shown by wall-piers of Cathedral at Passau | 
(belt. Tay. 41," Fig 11), 

é2, Capitals in Late Gothic. | 

The greatly increased activity in building in late middle ages natural- 
ly had the result, that men must -uild quickly, and therefore required 
skilled and accurate stone-cutters; the number of laborers increased and 
that of trained architects and sculPtors diminished. Technical construct- 
ion excelled at the cost of art, both in original invention and in subtil- 
ities of form. 4s in treating vaults, Late Cothic is just as inexhaustib- 
le in creating original arrangements of piers, caPitals and bases, and if 
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ra REVTENBACHER'S hebTAaVAL ARCHITECTURS, 

in the Preduction of masses, the caPitals of the Piers were entirely oait- 
ted to save time and money, it still created many very beautiful and skil- 
tul forms cf capitals, Their crnament usually has a conventionel char- 
acter, and is very far from the sound naturalism ot berly Gothic, like 

the ornamentation ct Late Gothic in general. 

The modeling of the leaves is overwrought, end their contours; the leaf- 
eyes were enlarged, the mcvement of lines eccented, and the tending of 
parts or leaves so directly represented, that they usuelly recall wither- 
ed plants. The coloring and gilding cf the capitals recall] hammered work 
in metal, and evidently produced these excesses. The estrazpal sometimes 
disaPpears and is replaced by the twisted stem of e leaf, and the abacus 
is also omitted from the caPitals of tracery, at Bvreux even in 1240 (V- 
1-Die,, II-633), 

The cove of the abacus of the capital is usually decorated ty heads, torms 
of animels, or a row of leaves. If economy Le required, all foliage was 
also omitted, leaving the Plain bell of the cePital, as in the Cathedrals 
at Dijon and Nartonne, in the Churches at Colmar and Treysa, and in the ch- 
urches of the begging Friars, as in the Church of Minorites at Cologne. 
Foliage was sometimes Painted on these Plain tells, as in the Cloister ot 
the Cathedral at Utrecht.. 4s a substitute for the foliaze, these simple tell 
capitals were often richly shaped, peculiar transitions from the round nu- 
Cleus to the square or octegon were sought, and complicated intersecting 
forms were emPloyed; Ungewitter gives a series of such cases &Ungew-. p 211, 
Aig; Lee. 15h 

Renouncing the acquisitions of Gothic, which Italian Gothic could use with 
small skill, and returning to the Antique, the Five Orders again Came in- 
to use, and were retained for another great Aesa, whose works often excel- 
led those of Roman architecture, and should te placed beside Creek archi- 
tecture. 
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93 | REDEENB&CHER'S MEDIARVAL ARCHITECTURE, 
SECTION 4, buttresses and Flying buttresses. 
63, Buttresses in General. 

Tn every erch the voussoirs tend to force each other outwards, and the 
lowest voussoir is therefore pressed outwards horizontally ty a force, de- 
Pending on span, form, depth, and loading cf the arch or vault. This 
thrust must Le opposed Ly a heavy mess, whose weight is so great, that it 
can neither be moved nor Le overturned; the arch must Le sufficiently 
strong, thet the material may not be crushed by too great stress, resulting 
from loading and thrust. 

For an interior covered ky 39 series of groin veults, those points of ex- 
terior wails at which transverse arches and ribs rest, where the greatest 
pressures cecur, must be strengthened. This may te done by Frojecting the 
wall-pier into the interior of the building, thereby reducing the sPace, 
or by buttresses projecting externally. Sarly Christian architecture made 
these additions for strengthening the walls like slightly projecting Fil- 
asters around which the principle cornice was broken, or these ended beneath 
that and were connected by arches. These Filasters divided the walls in 
vebtical soaces and appeared like vertical members, were adopted by the’ 
Romanesque, especially in Germany, and an attemPt was nade to ornament then 
and the round-arch frieze by moulding the angles. Their tasteless form 7 
was thus avoided in some degree, and was only epprepriate for entirely plein 
exteriors and for building materials admitting of good bond like ruttle 
and brick masonry. \Semicircular projections to strengthen walls were fre- 
quently employed in French Romanesque churches, as in %. Remy at Kheims. 

(10 century.) The strongly projecting Luttress was generally used as an 
abutment at the end of the Romanesque and the beginning of the Sothiec style. 
It first cecurred in Isle-de-France as an imitation of projections from 
walls of Roman monuments found there. Internally projecting buttresses were 
chiefly used in countries using brick work during the later middle ages, 

the spaces Letween them being utilized as chapels, after introducing the 
buttress, walls could te made much thinner, windows wade wider, and the en- 
tire external architecture Le lighter... In Romanesgue, walls and Froject- 
ions from piers inside tc recelve arches and ribs were s0 massive, that but 
tresses could be omitted. among the oldest Luttresses in Germany are those 
of the western tower of the Church at Hochelten on the Dutch frontier (Fig, 
211). 

The Luttress had primarily the functicn of receiving the thrust of vaults, 
afterwards that of ensuring the wall against being overthrown Ly the wind. 
The line of suPport, after Passing the last redial joint of the arch or the 
springing joint, takes a direction tangent at the last point of the curve. 
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o4 RECTOMS aChER'S MEDI ABVAL ARCHITECTURE, 

where this intersects a vertical the centre of gravity of ti icaded cleer- 
story wall (Fig. 212) ct the nave of a church, the thrustacoubines with the 
weight G cf cleerstory wall in @ new resultant taking the direction 2 tb, 
and which may not fall outside the cuilding, since overthrow, sliding or 
crushing of the masonry would result. It will then te received Ly the 
buttress and transmitted to the ground.. ince the line of support may not 
too closely approach the outer liwit of ithe Luttreses, tc net expose tre 
building material tc too great pressure, projecting causes are wk Prorriete. 
It from ¢ a straight Jine o d ke drawn parallel to ak, such a buttress wo- 
uld suffice to receive the line of support. Gut it the uPper horizontal 
courses of the buttress are exFosed to horizontal sliding, the clearsvor: 
wolls ere scarcely ensured egainst wind pressure. Sicdiaevel architecture 


theretore diminished buttresses uPwards by offsets te load the buttrsss alcove 


the acplicaticn of Lhe thrust snd to ensure clearstory walls against besi- 

ing. Buttresses cf 11 century in Isle-de-France, ChamPagne, and burgundy, 

hove usually two cr three offsets, are sloped at their uPper ends and resi 

on a base with several projecting offsets. sSuttresses in Bormendy, as on 

the fecade ef the Church of 8 Etienne at Caen, have no offsets and the 

base has several offsets projecting only in front (V-l-luc, 1V-282). 
Finnacles ot buttresses, 

The weight cf clearstory wall end of the pinnacles of buttresses then di- 
minishes the Projection of the Luttress, or increaswse the angle a Letwoer, 
the line of -suppert within the buttress and a horizontal, according as this 
weight ineresses, Gothic therefore introduced pinnacles, or finials, ec 
heavy messes in form of small towers or canopies Over statues, Supported 
iy columns, or entirely solid, ending in a spire decorated ty crockets and 
cross-flowers. 

Upper Tersinations of Barly French buttresses, 
The clder French buttresses generally terminetc beneath the main cornice 


end cither wereiy strengthen the wells of churches with herizentsl ceilings, © 


ond are then even Perforated by windows, as in the Churches at o.° Laurent 
rear Faleise and at tontgoroult ond Ecajeul near Mezidor (V-l-bue, l¥-28¢- 
£87), or strengthen the ealis of vaulted churches. They ore sometines di- 
rectly connected with the main cernice, against which they end vertically, 
or their uPker wash otuts against the Projection of the cornice, ag at Kore 
tgaroult, or they ure connected with the main cornice Ly small half colduane, 
as on the Clurch cf 5. Etienne at Beauvois (12 century; V-l-Duc, IV-265), 
buttresses also occur in France with edges mculded Ly rounds between hol- 
lows and a wash is like.a shed roof, deccrated Ly patterns like roof tiles 
(V-1-Duc, IV-283), as at 5. Evremont at Creille. Cx Barly Gothic Buildines 
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25 KEDIENGACHBR'S MEDIAEVAL ARCHITECTURE. 
in Germany, the main cornice is sometimes bLrcoken earcund the tuttress, the 
upper wash teing entirely omitted, os on the Lietfrauen Church at Treves, 
or this abuts against the Perapet gallery cf the roof end therely ensures 
this against falling. 
Front Cffsets of buttresses. | 

For normal buttresses in Gothic, the upper shaft is cf square section, 
end the lower projects rather more than the diagonel of the square, the cri- 
set of the buttress Leing Placed at akcut the height bt (Fig. ra 2 Re 
line drawn through the Point c of the tase and Parsilel tone it should not 
Le crossed by any other parts, or the line of support would otherwiseep- 
proach too closely to the outside of the tuttress, and the tuilding mater- 
ial would te subjected at that point te tco great pressure, 

Whatever is taken away below t must be rePleced Ly heavier loading of the 
wuttress or by increased projection at the bese c, in case its weight is 
to be retained. If the buttress terminate beneath the Principle cornic., 
this will of itself determine whether its uPper portion is to Le long or 
short; if another memter be added avove the base, the lecation of the ear 
moulding beneath the windows is the best place. This member may te treat- 
ed as a were moulding rie 216, right), or may te connected with another... 
offset (Fig. @1¢, left). For very tall buttresses, one or more intermed 


iate offsets are inserted, whose distances from each other generally varyj:. 
and arranged at Points where a horizontal appears desirable; tut it cfisets. . 


in buttresses were avoided, where the architecture was itseli subdivided 
ty horizontal members, not allowed to dominate the whole. buttresses with’ 
numerous offsets or with horizontal breaks are found cn the oe ee in 
Peris, on the Church at Vetheuil near Mantes (V-1-Duc, IV-2e¢, © 297) | 
on many towers, as on the Church of S, Blisabeth at Marburg and on ee Love 
er of the Cathedral at Freiburg. 

Openings in buttresses. 

Fig, e1£, right, shews that openings may be made through the buttress out- 
side the line of Pressure of the arch without danger, and if here, an ideal 
section of a church be assumed with two rows of windows alove each other, 
openings may be made above the Lase at 4, and above the upper and lower carp 
mouldings at B and ©.. Such openings were much used in Gothic as Passages, 
and in connection with continuous galleries-. 

64, Details of Buttresses.. 

For the details of Luttresses, we shall first examine their wash, offsets, 
mouldings, then openings through them, and lastdy their ubper terminations. 

wash at Offsets of buttresses. 

SimPle inclined buttresses with a wash of varied inclination at top, es * 
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S¢é REDIENEACHER'S MaDIssVAL ARCHITsCTURE, 
pecially appropriate for Luildings of utility, were seldom used in the mid- 
dle ages, though found on the Chapter Hall of the Cathedral at went (Fig. 
218). Bqually rare are vuttresses ending in very long and steep slopes 
without a projecting wash, as on the choir of the Church at Pfaffenheim ( 
Figs. 214, 215; Lubke - 407). buttresses with very long slopes ending in 
a wash projecting at both front and sides are found in French narly Gethic 
tuildings, as on the choir chapels of the Cathedral at Le mans (1220; V-i- 
Luc, IV-298). 
side Offets cf buttresses. 

Side offsets were necessarily much smaller, as on the téautiful Luttress- 
es of the Cathedral at Bonn (1821), connected with the cldest flying Lutt- 
resses in Germany (Beit. TAf. 48, Fig.1.). 


Profiles of Cffsets, Drips and Corbels. 

The mouldings of tuttresses are arranged in sccordance with the develop- 
ment of the style at that time, and with whether they are Lroken around the 
buttress as continuations of the cap mouldings. The water drip cf the sia- 
plest form is treated as in Fig. ¢16; example ais trom the Deutsches Chure 
at wirzburg, b cecurs in the Church at hirgenach, and o is extensively em 
ployed. Late Gothic usually curves the drip es at d. The water drip, sup- 
ported by separate lower mouldings, occurs on the Church of &. Ulrich at 
Regensburg as at e (Teplernent. lat. St Pager eee £1). 

If cap mouldings are broken around buttresses with large offsets, their 
wash is usually inclined at an angle of 45, while the wash of the offset 
of the buttress is steeper as at f; the wash is then sometimes replaced 
by mouldings, as on the Church of 5. Leonhard at Frankfurt-a-k, at 1 (beit. 
Taf, 48, Fig. 11). A second example from the same church (beit. Taf. 27, 
Fig. £2), in order to permit passage, shows the foot of the Lutiress limit- 
ed and the moulding supported Ly cortels. txamples of limitation cf kut- 
tresses are found on the Cathedral at Regenskurg (Beit. Taf. 27, Fig. 3), 
to afford light to windows of choir chapels. buttresses projected from 
the wall only at a consideratle height above the floor, to permit passage, 
as on the Cathedrals at Maissen and at Passau, where they indeed lost their 
purpose and were merely retained for consistency; they were then supported 
ky flying buttresses abutting against the adjoining building, as on the 
choir cf the Monastery at Lichtenthal near baden (Fig. 217). 

The cap moulding was sometimes Lroken upwards on the face cf the buttress 
to receive and enclose a tablet for sculpture, as cn the Cathedral at Gen- 
eva (beit. Taf. 48, Fig. 9), and on the Church of 3. Loreng at Nuremberg 
(Heit. Taf. 48F. 10). Variations of offsets of buttresses are shown in 
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o7, REDIENBACHER'S MEDIAnVAL ARCHITECTURE. 
Figs. 218, 219. More complex forms occur on the Cathedral at Laon (Fig. 
220). Late Gothic loved to enrich offsets of buttresses by parts set diag- 


onally (Fig. 221), and the test period liked to load them with the orna- 
mental features developed in the treatment of pinnacles. 
Passages through Buttresses. 

Passages at the height of the base are employed in the finest way on the 
Cathedral at Regensburg. Openings at the level of the cap moulding are 
sometimes arranged so that the passage is treated as merely provisional; 
then corbels are tuilt in (Fig. 222), on which Leams may Le laid during 
necessary repairs, as on the choir of the Church of 65. Burkhard at wurz- 

urg (Beit. Taf. 59, Figs. 1, 2), or the buttresses are connected Ly a wall 
up to the cap moulding (Fig. 823), on which may te laid planks, as on the 
choir of the Church of Capuchins at Wiener-Neustadt. Yet passages are 
usually produced by dropping back the wall (Fig. 224), as on the Church of 
5S, Blisabeth at Marburg. 
Apper Ends of Buttresses. 

as for upper ends of buttresses, the simplest form is the shed roof, 
where according to the slope, beds of the stones are horizontal (Figs. 226, 
227) or are perpendicular to the slope (Fig. 225). For a slightly inclin- 
ed wash, the jointing may be so arranged that its surface consists of a 
stone slat (Fig. 228), construction not to be recommended, on account of 
the penetration of water into the joints. 

To project the side surfaces of the Luttress, the moulding of the drip 
may likewise extend along the sides of the wash (Fig. 220). The drip may 
also extend horizontally around the buttress (Pig. 220), so that the mould- 
ing on the ends of the wash dies on the horizontal moulding. The combinat- 
ion of this with earlier arrangements retains this form at angles and omits 
the horizontal moulding at the sides of the buttress (Fig. 231). Horizont- 
al and inclined mouldings may have different profiles, so that the former 
may serve es a corbelling for the latter (Fig. 222). 

The other mode of covering the buttress, most used in the middle ages, is 
Ly a gable. (Pig. 228). Very old examples are found on the Cloister at Maul- 
bronn about 1280 (Beit. Taf. 48, Fig. 2), and on the Church at &brach near 
Bamberg. The acute angle of this gable was usually replaced by a round in 
the earlier period, or in examples from Maulbronn and Ekrach by a Fleur-—de- 
lis section (Fig. 234), whose width corresponds to that of the-prismatic 
stone block. 

If the shed roof be combined with the gable, a favorite form in Gothic is 
produced (Figs. 286,286), where shed and gable may have the same or differ- 
ent inclinations and corresponding heights; if their washes are moulded, 
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e& REDTENBACHER'S MaDIAnVAL ARCHITBOTURE. 

eculiar acute intersections (Fig. 237) of the mouldings result, executed 
in stone with difficulty and also look ugly. These may be avoided if the 
stone joints below the wash are transferred upwards from a to b; tut the 
wash with its cut-off angles would then look tadly. The interval a b is 
then generally utilized in Early Gothic for a corner leaf-bud (Fig. 229 

cr some othe sculpture, or a crocket in Late Gothic, against which the mould- 
ings stop; by returning the moulding around it, the corner is also changed 
into a corbel against which the mouldings abut (Fig. 240, left); these cor- 
Lels may then te treated as a continucus molding, sometimes identical with 
thet of the gable or shed roof, sometimes not so (Fig. 240, right). 

The upper surface of the gable or shed root is generally plain in German 
work, Lut in French is covered by a scale pattern, imitated from roof slates 
or tiles (Fig. 241), and in English Luildings it is stepped with several 
drops (Fig. £42), Viollet-le-Duc gives a collection of such scale patterns 
(V-100 et seq). A connection of upper parts of two buttresses Ly an arch 
fer supporting a tower is found in the Church of the Capuchins at wWiener- 
Neustadt. . 

Connection of Pinnacles with Gutter and kiain Cornice. 

an iuportent part is played Ly pinnacles, if they are connected with gut-. 
ters und outlet openings of the mein cornice. The discharge channel is 
woct sinply connected with the Luttress ty a corbel, es on the Church of 
S. Katharine at Oppenheim (Beit. Taf.“48, Fig. &), or this channel is sup- 
crted above the wash on the buttress by a short plier, wider or narrower 
han the channel itself, as on the Church at Wetter. If the spout be very 
long for a strongly projecting buttress, it is also supported Ly a small 
sepurate column set on the gablet of the buttress; thus at the Church of 
3. Stefan and the destrcyed Liekfrauen Church at tentz (Ungew. Taf. 28, 

Fig. 880 a) and on the Church at Cestrich in Rheingau (Beit. Tef. 43, Fig. 
This column is also replaced ty a pinnacle, through which the channel 
passes to lead the water to a special gargoyle, as on 0, benigne at Dijon 
(Ungew. Taf. 28, Fig. @6C b). On Barly Gothic churches, the main cornice 
freguently extends eround the buttress and forms a basin, which collects 
the water and discharges it through a spout, as on the Liebfrauen Church 
at Treves and on the Church of 5 flisabeth at Marburg. The basin is some- 
times divided, and the water teing discharged through two gargoyles set | 
diagonally, as on the 5. Chapelle in Paris, 

é5, Pinnacles, General. 

As loading masses, pinnacles occur early in the middle ages with the same 
purpose as loads at the ends of pediments in all earlier architecturel per- 
iods; among the coldest known are those of the Collegiate Church at Poissy 
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REDISNEACHER'S MEDIARVAL ARCHITECTURE, 

(V-1-Duc, VII-177) (beg. of 12 century); also a very old example on the 
towers of choir of Cathedral at wirzburg. The motive of the pinnacle is 
always the tower, rising above an open or closed structure and it is devel- 
oped more or less as a tower; thus on the Hall of the Synod at Sens (V- 
1-Duc, VII-8184, Fig. 7 b; 1250), and the transept gakle turrets on Cath- 
edral at Meissen (1266-1298; beit. Taf. 45, Figs. 1,2). as loading abut- 
nents of the flying buttress, the pinnacles play apart still more import- 
ant, than that of loading the buttress. 

The simplest form of pinnacle is always a square or polygonal portion, 
calied the body in the middle ages, ending Lelow with a horizontal cornice 
with cr without gablets, and crowned by a slender spire, termed the final 
in the middle ages. The body is always either a solid nucleus, plain or 

s decorated by blind windows, or is perforated, so that the angles tecone 
the supports of a canopy into which the upper parts of the open windows 


tu @] 


t- 


are transformed. 

The horizontal cornice is treated like a main cornice at reduced scale, 
end is sometimes adorned by battlements, like the examples from Meissen 
and sens. Gablets are imitated from gaties of towers with their window 
openings, and spires are like those of towers. Gaklets and final are crown- 
ed by buds with longer or shorter stalks, as in an example from Meissen, 

For the ratios of height of final and of its subdivisions, definite rules 
cannot be given, as these depend on individual cases. The required loading 
generally fixes the height, and the ratio of the spire to the tody first 
depends on the requirement, that the wind must not overthrow the pinnacle 
under the wost unfavorable conditicns. 

If the ratio of weights of body of pinnacle and of its spire be computed, 
the weight of spire is to that of the body as 1: 3, for equal sreas cf base © 
and heights, cr the volume of a pyramid te that of a prism having equal 
sides and altitudes. If the spire must have the same weight as the body, 
then must its altitude Le three times that of the cody. 

Thus heavy pinnecles require a tall Lody, since its weight is but little 
increased ty an increased height cf spire; light pinnacles serving for orn- 
oment, may have relatively tall spires. For conditions of stability of 
pinnacle against wind pressure, its loading first comes into consideration, 
The pinnacle will ke more stable, the lower its centre of gravity, Lut the 
lower the pinnacle, the greater must be its weight and area of tase. wind 
cpressure may usually Le resisted ty cramps and joggles and may be neglect- 
ed, 

Construction of Pinnacles. 
Proportions of details of the pinnacle partly result from its magnitude 
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100 REDTSNSACHER'S MEDI AnVAL ARCHITECTURE. 
and partly from the heights cf courses of stone. If we assume a = 1.¢4 ft, 
(Fig. 243), making the spire h' = 7 a and the body = & a, for courses of 
stone 1.64 ft. high, we have 6.20 ft. height of body and 11.47 ft. height 
of spire, with 5 courses in body and 7 in spire. But the upper part of 
the pinnacle with the cross-flower are usually cut from a single block; 
therefore 10 courses of stone at most will form the entire height of the 
pinnacle up to the cross-flower, and this with necking and knok ere set 
instead of the two upper courses. | 
The top course will end in a point, which could not be cut and would look 
bad; therefore a certain top width is always assigned to a spire, either 
terminating in,horizontal plane or the spire ends in a blunt pyramid (Fig. 
244): whose junction may be at the height a b. an absolute law in archi- 
tecture requires the crowning of all free-ending architectural members; 
the projection of the free-ending crown is fixed by the width of the Leody 
of pinnacle. f#arly Gothic permitted the pinnacle tc end with a flower, 
not wider than the topmost stone brick, and whose height with or without 
necking and knob was fixed by two equilateral triangles, or better Ly two 
squares on account of perspective fore-shortening, inscribed in the out- 
line of the stone tlock. 3 
For smaller finials, the entire spire and body ae en nena or each part 
separately, was cut from a block cf svene; the projection of the crcss-flow- 
er was then arranged according to the dimensions cf the Llock. Proportions 
‘requently vary; thus for the pinnacles cf the 5. Chapelle at Paris, the 
height of the body cf the pinnacle equals its width a, that of the spire 
is 4 a, making the total height with cross-flower 5 a, that of the cross- 
flower alone teing a. For the pinnacles of the Church at Friedterg, h' is 


5 a, or 4 a withcut cross-flower and necking. 


“+ 
b 


, 
he angles of the pyramid were already in early Gothic ornamented ty angls- 


1 


flowers or crockets, whose projection was again fixed Ly the tlocks from 
which the separate stcnes of the pyramid were cut (Fig. 246, plan); te each 
course of stone corresponds a crocket, and therefore the steeper the pyremid, 
the less the crockets project, or the less steep, the more they project. 
Gablets at base cf pyramid were first made equilateral, or with base equal 
to altitude; later, they were usually higher, about the diagonal of square 
of the base. They were likewise crowned by crockets, cross-flowers or knots, 
and their total width fixed the projection of the cross-flower or spire. 

Tf the pinnacle te narrower than the height of the course of stone, and if 

4 b is the joint between spire and Lody, a lower point is taken as the low- 
er end of the pyramid (Fig. 246), so that b & equals or is less than b c. 

The gablet then projects about 1-¢ of the width a. The height of the gar- 
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401 REDTENBACHGR'S NeDIAEVAL ARCHITECTURE, 
let with cross-flower and knob will then equal twice the height of the e- 
quilateral triangle with side a, or is equal to diagonal of square descrit- 
ed on a; all these dimensions of pinnecles possess only relative value, 
like the theories of Rorizer and Lacher, preserved from the middle ages. 
Rules by Rorizer and Lacher. 

The "Little Eook of the True Pinnacle” by Rorizer, Cathedral architect 
at Eegensourg, is printed with Retchensperger's minor writings, and gives 
the following rules. If abt be the width cf base of pinnacle, then dimens- 
ions of all details of pinnacle are given Ly the quadrature (Fig. 247), 
when within the square on ab is PH eee ve the diagonal square ed, and with- 
quare with a side 1/2 abt, in this a square with side 1/2 


tH 


in this again a 
¢ d, etc. In the plan (Fig. 248), ¢ d is the width of the Lody of the pin- 
nacle , 1-2 ab is that of the panel of Llind tracery. The prolongation 
the side 1-2 at to the line c d fixes the total width of the tand c é, 

and the prolongation of the side 1-¢ e d gives the width e f of the cove. 
The diagonal e e of the corner band gives the width, and the basal square 
ab gives. the projection of the crockets of the spire, as well as those 
of the base and of the gablet. 
~ The heignt of the pinnacle including the base is 6 at, and that of the 
spire is 7 ab. The width e f of the cove of the blind tracery is taken 
on the width of the top end of the spire, and the héight of the gatlet is 
ab. The gablet moulding is drawn parallel to its sides, and the width 
of this again equals the breadth of the Land ce. by extending the inner 
lines of the gablet, the points h i are found cn the lower width of the 
patlet finial; this has the same height as the gatlet, and the dimensions 
of its knob are fixed by the width c e of the angle tand of the pinnacle. 
The height of the crockets equal their width, the lowest commences the spire 
and receives the gablet moulding. The width of the cross-flower of the 7 
spire (Fig. £50) is abt, its height with stem is 2 ab, witheut stem i/c 
od. Its knoi rises about @ e+ ef above the upper end cf the stem, and 
like the neek woulding, its height is 2/3 the height of the cross-flewer. 
The totul width of the knob is 1/2 ab and that of the neck moulding is 
cd. Six croekets are spaced between necking and base of spire 

In Lacher's “Instruction”, likewise printed in Reichensperger’s minor 
writings, & a each for body and spire of the pinnacle are termed "new pro- 
portions", and 7 a leing alse recommended for tody and & at for spire. 
all rules by Rorizer and Lacher are only suitalle for smal] purely orna- 
mental works of Later Gothic, and must. first agree with the quality of stone. 
The basis of the rules of Rorizer end Lacher is évident, if we remember 
that all dimensions are so fixed, that spire es’ well as Lody of the pin- 
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102 REDTENSACHER'S MEDIAEVAL ARCHITECTURE 
nacle can te cut from a single stone, that account ke Lanes of fore-snort- 
ening and diagonal setting of the pinnacle, and that esthetic effect be 
never forgotten. (Crockets and cross-flowers, Taf. 1, Figs. 1 to 18). Ear- 
ly Gothic generally gave the cross-flower less width than the body of the 
pinnacle,’ 

6é, Details of Pinnacles. 

For further details of treatment of pinnacles, stems and knobs of cross- 
flowers and those of gablets are generally of octagonal shape, and the up- 
per part of spire beneath neck moulding and above the last crocket is like- 
wise octagonal (Fig. 250), or the entire angle of the spire is chamfered, 
so that the crockets are not attached to a sharp angle, but to a plane. 

& horizontal moulding is sometimes placed tetween Lody and spire, so that 
the gaklets rest on it. 

angles are very rarely without crockets, and this is only justifiacle 
for very small pinnacles (S. Urbain at Troyes, 1290). Crockets are gener+ 
ally spaced according to number of courses of stone, and are nore numer- 
ous and set closer in Early, than in Later Gothic. Distance of topmost - 
crocket from neck moulding usually equals the distances between other crock- 
ets, but is rarely greater. A separate Land is sometimes arranged along 
the engles of the spires of towers, as on many French churches; then the 
surface of the spire of the pinnacle is decorated by scale patterns cr blind 
tracery; these angle bands are then sometimes rounds terminating beneath 
the neck moulding, giving oppurtunity to make this of quatrefoil forn. 

Yhe first wxamples are afforde by the great Cathedralé at Rheims, which 
also show an ottagonal spire surrounded Ly four smaller spires. Octagonal: 
pinnacles are rare; regular or irregular hexzgonal pinnacles (Fig. 251) are 
also rarely employed,. as on the Cathedral at Frankfurt-a-\k. everything said 
of details of pinnacles also applies to richer Luttress gablets with crock- 
ets and cross-flowers. 

The surfaces of the body of the pinnacle are chiefly decorated by b1iHa 
tracdry, which in richer forms those of large dimensions exhibits all the 
characteristics, of window tracery; angles then usually have small columns 
(Fig. 262) with separate capitals and bases, whith frequently support smell- 
er angle pinnacles, these treated in accordance with rules already given, 
and sometimes connected by tracery balustrades, as on the choir of Notre 
Dame at Paris (120¢). If Luttresses are ornamented by open structures like 
pinnacles, or pinnacles are treated like canopies over statues, the canop- 
jes have vaults of any form derived from groin or star vault. 

Reduction of Weight of Pinnacle. 
The pinnacle is usually made lighter in the late middle ages Ly hcllow- 
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408 | WUDPENBACHER'S MEDIARVAL aRCHITECTURS 
ing out Loth the bedy (Fig. e652, lef e) and spire of the pinnacle, or Jike 
the pinnacles of the choir of the Cathedral at Regensburg, by partial per- 
forabion ct the tlind tracery panel (Fig. 252, right; beit.tTaf. 45, Figs, 
2 4), The late middie ages also curved the forms cf gatlets and of spire 
of the ginnacle, a treatment depending on the development of the gable. 
Curved Luttress gablets are found on the choir et Elrach (akout 1240). 
Sonnection of Pinnacle with buttress end Main Cernice. 

“we here triefly consider the connection of the cinnacle with the buttress, 

It the pianecle has the seme thickness as the Luttress, it then rests di- 


reetly on its wash with or without a Lase, or if this te at the height of 
the main cornice, which is broken nd it, the pinnacle torms the pro- 


ct 


e rou 
er continuation of the Lultress. fe the main cornice is connected with 


4 


arcede balustrades, the body of the pinnacie then has at least the height 


v 
of the balustrede, whose endings are worked on it (Fig. 2&4 a), or separ- 
canels are inserted -tetween the pinnacles (Fig. £54 b). The pinnacle 
sometimes stanas cutside the balustrade (Fig. 254 c); in all three cases 
the horizontel mouldings of the Lalustrade stop against the Lody of the 
cinnscie or are Lroken arcund it. ‘The height of the Lody cf the pinnacle 
aLove the Lalustrade eyguals the side or diagonal of the basal square, or 
sometimes the upper edge of the Lalustrade is taken as the Lottom line of 
ithe Eling arches decorating the Lody cf the pinnacle If pinnacles oceur 
in coxLinetion with gablets, as on portals, spires of towers, and purely 
Crnawental works, its height must be ‘hade to accord with the height of the 
eablet. Then for structural or esthetic reasons, this will te made high- 
er, lower, or of the same height es the garlet. 
f ts of the Luttress are usuelly decorated ty pinnacles, sometimes 
sometimes diagonally. Especially fer richer angle bLuttress- 
ic towers (Fis. 255), these developments of Einnacles are treat- 


rh 
—) 
~~ 


ed in Sait nee with freely aspiring canopies, crriamental gargoyles, ccr- 
sels for statues, sometimes with perforated, sonmetines with solid todies 
of pinnacles, forming masterp#eces of stone-cutting, and such pinnacles 
ere even developed in centralized arrengcement as detached works, such as 
fountains, memorizl gillers, pyxes, etc. 

é?, Flying buttress. 

For churches with side aisles, as in Lasilicas with one or more aisles, 
the line cf support of vault of centre aisle must either remain within the 
cier supporting the clearstory wall, which therefore requires strengthen- 
ing next the side aisles, or a flying buttrees must Le arranged at the point 

(Fig. 262), at which the line of pressure cuts 2 vertical through the 
centre of eee of clearstory wall, tc oppose the thrust of the vault 
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164 RELTENBAQHER' MEDIAEVAL ARCHITECTURE. 
of the esntre ecisle at the point » enother thrust, therety foroing the main 
ling of support towards {he axsis of the pier, This flying buttress is 
frequently concealed Leneath the roof (Fig, 263, left), tut usuelly appeare 
ulove it os a free arehdteetural member treeted with al] Gothic charaetere 
isties, serves tor stru¢tural purposes, and also to conduct rain water away 
trom the roof of the middle eisle, The erch alucst always supports an in- 
Glined strut, which supports the portion of the wall above the springing if 
of the veult and is generally finished as a channel tor weter, Cnly ex- : 
ceptionally, as on the Church cf &, dacch at Rothenkurg, are these arches 
arcanged without inclined struts; the flying tuttress thensprings from the 
ctearstory well like a great ray and descends as » powerful opeh down up- 
on offset of the Luttress. 
marliest lying buttresses in France and Germany. 

The oldest flying buttresses on the exteriors of tuildings are those of 
3. Eemy at Rheims, (second half of the 12 century) (V-l-Duc, I-é2), and 
the oldest in Germany are those of the Cathedral at conn (about 1221). Thege C 
correspond to the lecation at which the thrust made itself felt. The line 
of pressure of the vault leaves the clearstory wall at a mathematical point 
(Fiz. a 267), and it tends to push outwards the entire part ab of the 
clearstcry wall up to the mid-height of the vault or if the weight of the 
reof be too great, to bend it outwards. | 

Fiying buttresses of French Cathedrals. 

If a wooden timber te placed egainst the wall from a to b and this be 
stayed against a sclid abutment by two wooden struts, the thrust between 
a and b would be completely resisted. Translated into stone construction, 
this protlem would be solved as in the choir of the Cathedral at Soisscns 
in the beginning of the 1¢ century, where a pilaster projects from the wall 
end two flying Luttresses abut against this, their other resting on a mas- 
sive buttress (Fig. 257; V-l-Duc, 1-862). The flying buttress then resists 
the thrust of the vault by the weight of its voussoirs, its coping loads 
it, conducts away water, and forms a direct strut against the clearstory 
wali, The skew-back against which the flying buttress rests, was in Early 
Gothic supported Ly small columns, as in an example from Soissons. On the co 
Cathedral at Amiens with the same arrangement, the coping of the upper fly- 
ing buttress is formed as a water channel, and the same flying buttress 
is decorated by ercckets. 

In excepticnal cases, as on the Cathedral at Chertres with unusually thick 
vaults (1.20 ft.) and heavy proportions, two flying buttresses are connect- 
ed by radially set columns (Fig. 257, right), the upper flying buttress 
merely serving to load the lower one (V-l-Duc, I-@5). The tendency of Goth 
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105 RGUTENLACKER'S warlagkVaL ARCHITECTURE. 
ic to lessen weight in its entire system as inuch as possible ied to making 
the flying buttress as light as possible; this was first done by not mak- 
ing it a round arch Lut peinted. This lessened the load on the pier of 
the mbddle aisle and also secured preater stability of the arch, since the 
jine of support approximated more closely to the middle line of the point- 
ed, than that of the round arch, and for equal spans the pointed earch had 
2 smaller thrust, end its ccping sore strongly opposed as a strut the thrust 
cf the vault of the centre aisle, tnan the pressure of the erch itself, 
which merely supported this strut. 
The dcuile flying Luttress now Lece 
entirely free from the arch (Fig. 25€, left), ana they were connected Ly 
en tracery; first in the Cathedral at Amiens skout 1280 (V-l-Buc, I-72). 
is trecery supported the strut, but did not suffice as a loading, espec- 
ially when the flying Luttresses of the choir had to oppose not only the 
thrust of single, Lut of two ribs, besides that of the main arches, to neu- 
tralize this thrust;therefore a strut was placed atove the arch and strong- 
ly connected with it, sufficient for the requirements, and Ly open tracery: 
Supporting a second lighter strut, especially serving as a water channel 
(Pig. £58, right), as on the choir of the Church at fu and on the Cathedral 
at Troyes, from 16 century (V-l-Duc, I-73, 77). | 
as tuilding materials eaployed very.,hard stones, basalt, granite, and 
hard limestone, so that struts and flying Luttresses could be made of the 


me indispensaLle to maxe this strut 


smaliest dimensions (V-i-Duc, I-75,72@; examples from Clermont Ferrand, Ner- 
bonne, and from & Urbain at Troyes). 
88. cetail Forms of Flying Buttresses. 
Connection with Clearstory nalls. 

as to details of forms of the flying buttress, since the thrust of the 
vaults of the centre aisle enters the flying buttress et a (Fig. 289), the 
pertion tetween. it and the strut may te perforated, as Ly cusped quatrefoils 
on the Cathedrals at Freiburg and Strasturg. 

baternel and sided Passages. 

Since wali piers supporting the vaults and clearstory walls could Le par- 
tislly relieved of their loads, an cpening could Le made through the pier 
itself below the point a (Fig. 280), providing an internal passage around 
the ¢hurch; this was rarely placed above the springing of the compartment 
of the vault (Fig. 281), as in the Church at Harderwyck in Holland. The 
flying buttress further rested directly against the clearstory wall or against 
s pilaster, interrupted ty: a small column in early Gothic, es on the Cath- 
edral at Feikurg (Ungew. Taf. 36, Fig. 728). Between this column and the 
wall then was naturally an external passage around the church (Fig. 2@2), 
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i¢ the clearstory wall was set flush inside, as in many German and French 
tmildings. With internal passages, these cccur on the outside (Fig, 2é2), 
then omitted when the width of the windew is ecnsideraliy less than the 
clear width between buttresses, ond then spanned Ly simple arches, as on 
the Church ct 3. Ulrich at Regensburg (Fig. 2@8). 

Bor churches whose windows cecupy nearly the entire width between the 
Luttresses, the clearstcry walls may Le reduced to their least thickness 
by intreducing clearstory windows, and their thickness at tog required fer 
gutter and principal cornice will then te obtained ty cortelling (Fig. 224), 
as on any churches in holland. 

Channel for water. 

as tor removal of water ty flying Luttresses, these sometimes suprort 
et their upper ends short hollow columns as pipes, through which the water 
runs from the gutter of main ccrnice to the channel of the flying buttress, 
These pipes sometimes end in gargeyles, as on the Cethedrals at amiens and 
at Strestur,; (V-1-bue, VI-24). The channel in the copine cf the fiyving 
Luttress is open, rawely a closed tube, as on the Cathedral at Feiturs (Fig. 
285). The latter is not advisatle cecause exusily gclogeed. Instead of 
hollow columns to conduct water to the channels, open channels are prefer- 
atle, as on the Cathedral at Regensburg, a seperate grooved piece is in- 
serted tetween the gutter and the channe] of the flying buttress, as cn the 
Sathedral at Auxerre ie Taf. 2¢, Figlevss; V-i-pue; Ivete 

Channels of flying buttresses extend through the Luttresses cf the side 
aisles and end in mn are or end at the back of the Luttress in two pipes 
at rizht angles, and the water passes through these into the gutters cf the 
side aisles, og on the Cathedral at Regensburg. The latter also retains 
crockets even with channels, if they are divided or perfcrated at their 
Lases, as on the Cathedral at Cologne. In French buiidings channels ere 


mostly without crockets. Sections of flying Luttresses are rectangular 


mn 


or sometimes richly moulded on the lower side (Fig. €@2), os at Oppenheia 
and Cologne, and on tower of Cathedral at Frankfurt-a-h (Fig. 287); on the 
Chureh of 3. fusetius at Arnheim, the tucks cf the choir struts are of curv- 
ed form (Fig. 288), and also the flying kuttresecs of the nave of the same- 
Charch (Fig. 239), and the flying tuttresses of the choir of the Church 
of & Nicolss at Kampen are strengthened on Lacks and sides by mouldings 
(fig, 270). 
A Projection at Top of Flying buttress. 

The block against which the flying Luttress abuts in the earlier period 

wikile still a quadrant, ended in a vertical joint (Fig. 271), or in an o- 


EU Z): 


tbligque joint for a pointed arch (Fig. 272); the moulding of the sides of 
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the flying Luttress stops against this (Fiz. €71) or returns vertically 

downwards (Fig, £72), as on the Church of 5. Katharine at Oppenheim and 

the Cathedral atl Cologne. These aLutment Llocks were sometimes in form 

cf special canopies, as on the Cathedrals at Cologne and et beauvais (V- 

l-Duc, IV-1€4). wall tuttresses against which flying buttresses ebut ( 

or if these are wanting, the projections of the flying buttresses against 

the clearstory walls) were usually loaded ty small tuttresses, around which 

the main cornice was broken, and ended in pinnacles Letween Lalusirades. 
Projection at base of Flying Suttress. 

The Luttress projections of side aisles, against which abut flying but- 
tresses, are heavy masses, against which the main cornice atuts cr is Lreken 
around; a passage is usually formed through their lower ends, and they ter- 
mintate at top in a shed-roof form, or have several otfsets with gatlets 
or wash, with or without ornamental accescries,like the treatment of the 
Luttress and of the pinnacie canopy. In older French cathedrals, the cor- 
ing moulding cf the flying buttress sometines extends over the tuttress 
and ends in a cross-flower, or gargoyle, if it has ea channel], as on the up- 
per part of the Cathedral at &. Denis, built under St.. Louis {VY-l-iuc, i-22). 

The heavier these buttress projections, the more in accoraance with the | 
parallellogram of forces would the thrust of the flying Luttress, which 
combined at a (Fig. 278) with its weight to torn oa babe incel gg forced 
tewards the interior of the Lutiress, so that the projection of the akutment 
would be lessened. This projection would be further reduced, if es in Fiz. 
274° the centre of gravity cf the abutment were moved Lack by moving the 
pinnacle towards the vertical axsis di the vault, us well as the intersec- 
tion a of the line of support of the flying Lutress with the vertical axis 
through the centre of gravity cf the buttress; if 4b ¢ Df te the buttress, 
the line of support wouls intersect its vertical gravity axis at a and would 
continue umWerds t; tut if the tuttress Le loaded ty the mass’ Db & FG, the. 
line cf support intersects at a’ the common vertical giovity exis of the iy 
buttress and pinnacle, and the line of support continues from a! in a more 
nearly vertical direction a’ Lb’. 

But the projection of the tuttress would Le least if the loeding mass 
wore in part permitted to rest on the foot of the flying Luttress itself, 
since the common centre cf gravity of the Luttress would most closely ap- 
proach the vertical axis of the vault; this first cccurred on the Church 
of Notre bame at Dijon (V-l-Duc, IV-18¢). The loading mass might then Le 
moved so far towards the vertical axis cf the vault, that the common cen- 
tre of aravity of the Luttress would lie over the foot of the flying but- 
tress (Fig. 298), The common centre cf gravity a' cannot more nearly ep- 
proach the axis of the vault, that the resultant cf the thrust and verti 
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+ & H 
gal pressure may not fall tco close te the intrades of the flying Luttress. 
Kemoval of Water drom rect of side aisle. 

The offsets of these loading sssses may occur akove openings for water, 
The Lottom of this opening usually either forms the highest point of the 
roct pe uetea the water keing conducted sek ana around the Luttress to a 
oyle projecting therefros, or conversely, the lowest point of the cpen- 


Beal's 
re forms the lowést point ct the gutter, from which water flews tarough 


the centre of the Luttress to a cgout.. 4 third ucde of remeving water is 
ky gargoyles set in the angles between the walls cf the side aisle and the 


Luttress. 


The design of the roof of the side aisle likewise infiuences the form 
cof the offsets of the Luttress end that of the fargcyie. | Insteec of maz- 


° > 1 . ) eae a a wea 4 ays . Pek /- Vas ‘ aes 
ing these of shed roofs, they may te hip roets, saints be arranged as on 


many Duteh churches, so that the riages ecinclues th the division inte 
(Fi Z woen the windows of the LA aati’ may have any desired 

height, extending down nearly te the gutter, the water being, them discharg- 

ed through a spout at the middle cf each Ley. Gr the hip rects may cone 

over the Lays (Pig. 277) the water passing direct to t 

nels of slight inclination, the windows Leing intersected Ly the 1 

tottow, or they are also hipped on the inner end on the line o bk (F 


L}i. rs ? 

sufficient light entering the window, or the window ney commence above the 

roof cnly. : 
Forms of aLutments. 

Acecraing with their function as loading, the cffsuts of the -Luttress 
ere generally wider than the flying buttress, so thot the flying buttress 
(Pig. 279) finds recon Lehind this for itself and for the entire width et 
its coping. If as ii some rutoh churches, a row of narrow chapels extends 
around side sisles and choir, the bac waot the buttress offsets are made str- 


v g 
on,er and heavier by wings forming # cress-shaped plan (Fi,s. cc, £61), 
a8 on the Church at Goess. If 2 pinnacle or eroup cf pinnacles load the 
Luttress offset properly, it must te neved Lack as far as poesitle towards 
the axis of the vault and be massively constructed; if it Le considered a4 
decoration, this need not Le dens, as on the Cathedral at Strasburg; if 
the pinnacles are treated as not very heavy masses, the gain cr less will 
rot be large; pinnacles are usually set werely on the middle of the cuttress, 
ss on the Cathedral st Chalons, but their position is determined more Ly 
decorative than Ly structural reasons. 

4 strengthening of oftsets cf the Luttress Ly wings set clliquely fre- 
quently cccurs if choir chapels are inserted Letween the main buttresses 
of the choir, so that the wings serve as extensicns of the walis cf the 
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chapels (Fig. 262, plan), as at Cologne and amiens. whith several side aisles 


doukie tlying Luttresses become necessary, springing over side aisles cof 
different or of equal heights. 
"0, lying Euttresses of 5-aisled Churches. 


4 ditferent form of flying Luttress with double Side aisles, is that, 
where a common flying buttress spans Loth side aisles (Fig. <&3), as on 


the Oathedral al Ulm and on Netre vame et Faris (V-l-Duc, I- Usually , 


as on the Cathedral ot Leauvais (V-l-vuc, I-70), the intermediate plier forne 


a mass of moderate section, loading the pier between the aisles, against 
whieh atut the flying buttresses of the centre and side aieles (Fig. 264). 
The outer flying tuttress is not set at the foot of the inner one, Lut at 
he height ef the intersection of the line of pressure with the gravity 
is of the intermediate pier. The outer flying Luttress is also usuaily 


direction to the buttress of the cuter side aisle; the clearstory walis 
© 


sf the middle aisle way then be much stiffened by separating the inner arch 


Fron the inclined strut by vertical supports, as in New 6. Feter's Church 
at Stresturg. (Fig. 265). Triple flying Luttresces in comLinaticn with 
great 


the arrangement of tne side aisles were required on cathedrals c 
ight, as on the { Cathedral at Bourges (Fig. 2£5¢; V-l-buc, 1-ie0 
Substitute for buttress. - 

The entire system of Luttres and flying buttress resylted from mediae- 
ol] vaulted construction; it gives to the churches in Gothic their dis- 
eave stamp; it was an expensive means tor fulfilling a purpose, which 
could have been attained in cther ways; 1t almost concealed the true con- 


struction cf the church in great cathedrals, as cn the Cathedral at Cologne. 


For practical reasons and for economy Late Gothic reduced the buttress 
to its minimum by moving it into the bee ate sc that the walls of the 
side aisles might be pushed out as nearly to the face of the tuttress as 
possible. This then produced a sevies of side chapels extending around 
the church as a nucleus. The flying Luttress was concezled beneath the 


roofs, or was niade of the simplest form possille, vaults were made as light 


as possible tc lessen the thrust, and pliers were so large that the lins 
cf pressure fell within them, anc on the Church of & mertin at Landshut 
the wooden construction of the roof was arranged as to very heavily load 
the clearstory walls of the middle aisle, thereby forcing the line of pres- 
sure within the nucleus of the pier. 

Italian Gothic reduced the Luttress to the nost scanty dimensions, and 
with the exception of the Cathedral at fiilan, sought to entirely avoia the 
flying buttress by the use of tie-rods Letween imposts of vaults, an ex 


x 
made a round or pointed arch, and ihe inclined top continues in an uncroken 
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116 REDIENBACHER'S MBCIAEVAL ARCKIT&CTURS. 

pedient very offensive to the eye. The Italians were so accustomed to quit 
and simple sutdivision of masses, that northern churches did not piease 
then, 

The Renaissance proceeded in the same manner, decorating all projections 
from walls by pilasters; it preferred to connect internal Luttresses, sore 
rarely external, ty semicircular niches, and thus treating the exterior 
in an original way, and properly arranging the interior. That it imposed 
on vaulted construction is an untrue characteristic Ly kk using the piles- 
ter is to be pardoned, and also that it could not adopt the rude sarly Christ— 
ian pilaster, expressing the nature of vaulted construction as a rilaster. 
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oECTICN 5, 
71. General Remarks. 
ky understanding the forms of ceiling, ws obtain insight into the forms 

of clan. ‘The two Lasal motives of all arrangements cf pian are the longi- 
tbdinal plan or rectangie, and the central errangement, which may be e cir- 
cle, squsre, or reguler polygon. all plang ere produced ty sutdivision, 
=f interior into parts, or Ly addition of farts to form 4 whole. If it’ 
cxceuds a certain magnitude, an ollong roou must Le divided Ly supeerts 


1 


in accordencs with the form of its ceiling, mest slmpiy ty a row of cci- 


uns or piers dividing the room into two equal or unequal ais sles, produc- 
ing @ two-aisled intericr with aisles of equal or unequal height. Larger 


intericrs would next be divided into three or mcre Beiieh which mi 
cf equal height forming a hail design, or ahent Torm a basilican design, 


) 


either having # higher middle aisle without side light -or one with clear- 
atory windows. &xactly similer results occur in case of polygonal and cir- 
culer Luildings; those with a central pier may Le deSignated as t 
ed, those with one cirele of pliers around the centre as th 
those with two circles of pliers as fiveeaisled buildings. Central tuilid- 
ings with clearst ry windows may then be termed Lasilican, or these with- 
out Clearstory Windows are one with a higher central aisle. 

The other method, obtaining the a ef the plan by addition, produces 


aN Sor ) ? 


series of forms, ail used in mediseval architecture. From the simplest 
c, the equilateral triangle, plahé (Pigs. 267, £S&)} may be produced 
dition ef triangles, squares, or rectangles. From the square result 
isha on APigs, 69,02 


{ 


ygon as the basis, we may Cbtain central | wuildings with three 


Ly 60) the varied form of Latin cross. Taking. the 


or more aisles, which in comLination with the Latin cross were used in rich 
Gothic buildings. 
Princigle ef Choir-Gnding in large Gothic Churches. | 
adready in carly Christian art are t three most important motives given 
for coelysenal central buildings, wh 


faa 


hich find their highest development as 
Forme of choir-endinzs in Gothic cat 


hedrals. Thece are the motives from 
Pitmarshein, from 3. Vitale at Ravenna, and trom six-la-Chagelle, Figs. 

1, 2, 3% parallel polygons with trapezcidal Lays, as in the Church at Otte 
wayeheim, paceliel polygens with square (trapezcidal) and trianguler bays, 


us at Revenne, or leetly, like the mctive cf the Cathedral at six—ia-Chap- 
elle, polygons with englew cpposite sides, with square and trisnguler bays, 


« brief expreseicn is required to cheracterize for pelygonal choir-end- 
ings their form and their connection with the nave. If the cheir ends with 
2, 3, 4, 5, 2, 7, sides of the octagon, we shall speak of a 2/S; 2/6, 4/8, 
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Liz REDIGNEACHER'S HEDIAEVAL ARChIT&CTURE, 
B/E, @/8, or 7/&, choir-ending, and in general we shall indicate Ly a frac- 
tion m/n the ratio of the numter m of the sides used to the total numter 
n of the nig of the polygon. 

The Ravenna motive is most conmo oh; it is used in a series of French and 
German cathedrals es the motive cf cheir-ending with different forms of 
polygons; thus for the inner 5/S choir polygon of the Cathedrals at Halter- 


a 


stadt and at kilan, for a 6/10 choir in the Cathedrals of Madgeburg, MUn- 
gier, Vezelay, and Leon in Spain, and for a 7/Je inner chcoir-ending in the 
Cathedrals at Amiens, Cologne, and others, The Ottmarsheim motive is shown 


A 


Ly the Church of 8. Remy at Rheims (Lubke, 495); in a somewhat different 


th 


form in the choir of the Cathedral at Bourges, f-sisled with s 5/10 choir- 


cnding, the squares cf the choir aisle being replaced Ly trapezoids (V-l- 
bucTi-295). 

The polygonal system of Aix-la-Chapelle finds frequent use as a motive 
cf choir endings in Gothic, as for the inner 4/6 polygon in the Church of 


heiligengeist at Landshut in Baveria, for the 5/&% polygonal choir in the 
Abbey at Zwetl and in the Church of s, sebald et Nuremberg, then on the 
choir of the Cathedral at Le Mans with its 7/14 choir-ending (V-l-Due, II- 
cha), The same motive occurs in sonewhat unusual form in the choir of the 
Chureh at Collin, which shows 4 sides of the cctagon internally, adjoined 
by R trapezoids and a triangle, producing a pentagon, to which are added 
cereilel trapezoids and triangles. If the Cttmarshein motive be varied 
cy axianging equilatere] triangles on the sides of the polygon instead of 

squeren, filling the vacancies by triengles, a form resulis (Fig. 291), 
thet occurs in the G/& inner choir polygon in the choir cf the Cathedral 
ci frelburg-i-baden, as well as in the inner choir eisles of Nctre Lane 
‘ie ond of the Liebfrauen Church at iiorms, 

Ii alternating squares and triangles be arrenged around the polygon and 
the vacancies be filled by triangles (Pig. 2@2), a form is produced, found 
in the 2/8 choir polygon of the Frauen Church et Ingolstadt. A peculiar 


arbangerent results from a series of hexagons in ea choir volygon (Fig. 292) 
Rs o = JE oad ? 
I 


4 
for the 6/8 choin ending of the Cathedral at Schwerin, for the ¢/¢c choir- 
ending employed in ERG Church at Gieriksee in holland, and alwo fcr the 
Church ot Dargun. fesides sixple oblong rooms, antiquity was acquainted 
with nalis with two or wore aisles, simple circular and polygonsl Luildings, 
circulab temples with severe] aisles, and also with great architectural 
groups, composed of coumbdnations of the wost different rooms. 

Latin and Greek Cress Plans. 

warily Christian. architecture added to plans already known the Greek cross 
and the Latin cress. It alec liked the polygonal building with one or more 
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118 REDT BNBACHER'S “weudtvan ARCHITROTURE, « 
visles, Tact aliy.phoeneee by division, gnly the (Cathedral at Alte 1 o-Chap- 
elle being formed Ly addition. Plane with twe ai bles een to have teen 
little used in fatly Chrietien ort. | 

Cireular Luildings covered Ly a single veult. of noderate dine nsions are 
very common in Remanesgue, and with polyseonail plans are not rare in Goth- 
ic; polygonal structures covered by a vault of wider sp an occur. only in 
& Gereon et Colcane, in the octagonal Karlshoter Church eat Prague, and 
n the ig-sided Church at Ettal in Southern Eavaria; the partly erected 
Church of sehdne Keria at Regehsturg was planned as a hexagonal, two-ais- 
led Gothic central tuilding, and the Church of 35 Gertrude at vollgast was 
built as o 1é-sided Gothie structure 
he favorite mctive of the Greek cross in Barly Christian architecture 
vas seldow employed in the Romanesque, and only in smaller structures; but 
it became of importance in Romanesgue as a motive for the form of choir 
in Rhenish churches, as in 5, Maria-im-Capitel and Great 5. Martin at Col- 

+ 


ogne, in the Church at Klesterrath, end in the western choir of the Ceth- ‘G 
eareal at Menty, alse in one Gothic Luilding, the Church of 6. Elisabeth at ; 


dagburg. The Liebfrauen Church at Treves is a Gothic structure in fora 
of a true Greek cross, an exception te the rule. Romanesgueé churches with 
two alsles are very rare, but are more common in. Gothic. 
The nost common form of plon in Romanesque and Cothic is that with one 
or more aisles, arranged in form of the Latin cress; all concéivable var- 
iations from this type of plan were executed, according to local conditicns 
and to the avrangement of divine service. In arly Christian and homanes- 
guu architecture, Lasilican plans were ususlly entirely free from 211 re+ CG 
straint, so long as covered by wooden ceilings; Lut in Romanesyue the sy- 
sten of the plsn was strictly limited by the introduction cf vaults; two 
square bays cf the side aisle usually correspond to one square Lay of the 
widdlée aisle; only rarely as in the aktey Churches st Leach and Heister- 
h, ere the vaults of the cehtre aisle constructed over rectangular bays: 
Gethic freed the plan from the vestrsint cf the square groin vault and cer- 
mitted a freer movement without losing the severe unity of the system. Plans 
in the Gothie style ere distiszuisned from those in Romanesque | uy a gener- 
al reduction of uasses of all walls and fiers | (os 
To mediaeval architecture the Reneissance aed tne organic development | 
and Rarmony of the plans of its churches; ss already stated, it returned 
tc Rowan forms of vaults, cut most completely deveicped the motives of the 
cenirel building end of the pian with 2 or 4 apses received from mediae- 
vol and Sarly Christian architecture. as for the pian of the church in 
detail, its simplest form comprises the church ;roger and tne choir. be- 
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114 REDTENBACHBR'S MEDIABVAL ARCHITECTURE. 

fore the nave is sometimes placed a vestiiule, and Letween it ana the choir 
is e transverse aisle in larger plans. Interiors with one cr more aisles 
are to Le vaulted in teth ecclesiastical and secular uighabablar dak and one 

or more towers are usually added to churches. 

we therefore treat the following points in detail:-- 1. Plans with one 
aisle; &. Plans with two aisles; 2. Flens with three aisles; 4. tndings 
or side aisles; 5. Plans with more than three aisles; ¢. Transepts; 7, Plans 
ot choirs with choir aisles and a circle of chapels; €. Unusual and irreg- 
ular choir-endings; 9. Plans of towers. 

"2, Churches with Bingle Aisle. 

The choir is the sgace in which the clergy remain during divine service, 
anc the nave is that for the devout multitude. The choir may in its sin- 
rlest form serve as a neve also, be built as 2 chapel adjoingng that, or 
Le ehtirely omitted, the altar Leing placed in the church itself, The choir 
would in all these cases Le changed intc a separate chapel. 

Chapéls in general are Luildings already from the earliest Christian per- 
iod kuilt in memory of saints, or they are connected with dwellings, cas- 
ties, bishep's palaces, hospitals, bridges, ete.; there are domestic and 
castieé chapels, palece and hospital chapels, or country and churchyard chap- 
els, or they may be additions to churches and connected with them as parts 
of churches; they are then not locsely joined to the church, Lut are includ- 
ed therewith in the general plan; we likewise arrange them with nave and 
choir in larger churches. | 

Since the esthetic treatment of these simplest designs of churches and 
shapels is entirely independent of the purposes served by them, we shall 
consider them together. The simplest form of churches and chapels with a 
single aisle is square or circular, as in many examples from Romanesque and 
Gothic, Homanesque circular chapels are especially common in austria as 
sepulehral chapels, in imitation of the Chapel of the Holy Sepulchre in Jer- 
iselem, and repeatedly occur in Germany; Gothic esiployec Polygonal instead 
of circuler chapels; triangular ones are rare, but occur at bruck-a-ur 
snd in the neighkoring Breitenas; hexagonal ond octagonal are more common. 
The eimplest mode of extending these chapels is by addition of one or more 
apses, semicircular in Romanesque or polygonal in Gothic. an interesting 
exanple of a Romanesque triangular chapel with semicircular apses is found 
at Planes in Roussilon (V-l-Duc, II-442, 444). Square Romenesque chapels 
with three cr four arses are the Chapel of 8. Croix at Montmajour near aAr- 
lea with four (V-l-Duc, 1+445-447) , as well as the Chagel of &. George 
(allerheiligen) at the Cathedral of Regenslurg with three apses, a square 
room with four rectangular wings occurs at sSchwartz-Rheindort, 4A square 
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146 REDTENBACHER'S MEDI aBVAL ARCHITECTURE. 
Gothic chapels with a 5/S apse are the Chapel of Regiswinden et Laufen on 
the Neckar, the Chapel of 3. Barbera-in-walde near Dippoldisweide (beit, 
Taf, Fig. 7); with two 5/& and two 3/8 polygons, the Castle Chapel at siar- 
burg in Hesse, (Beit. Taf. 59, Fig. ¢}. 
axamples of hexagonal chapels with apses are the City hospital Chapel 
at Hof near Regensburg (Beit. Taf. Fé, Fig. 14), at avioth (V-l-fuc, II- 
448- 450), and on a three-aisled plan, the Leautiful Castile Chapel cf co. 
athies at Cobern on Moselle. The Fountain Chapel in the Cloister ot Meul- 
A ide is $-sided, and octagonal chapels are common in Gothic; the Chapel 


i. 


at Laufen in the Salzkammergut is square below, 9-sided above, The Czs- 
tie Chapel at Vianden is 10-siced; an 1l-cided Luiiding of the trensition 
style is at Tuln, and le &-sided plans are not rare in Gethic. 

4 further advance in treating centrally arrangea interiors is the arrange- 
wont of four squares arcund a centre] pier, as in two beautiful domestic 
hapels at Regensburg, one called "em Remling” (Beit. Taf. 50, Figs. 1, 

}, the other in the Gasthot zuu-wels ssem-Hahne, also in the Hospitai Church 1 
at Cues and in the Chapter Hell of the henastery at Bblerkach (Ungew, Figs. 
7&, £76), In the two letter the interior is ccvered iy a star vaultd. 
A still larger central chapel or church interior requires subdivision in- 
to nine Lays with four piers, producing a Ceaisled room recalling a byz 
tine pian, like the Castle Chapel at Conaustaut (Beit. Taf. £0, Fis: 2). 
interior is extended on two opposite Sides Ly three semicircular opses with 
hreeé niches on each. 

The simplest room is produced by arranging two square vaults ceside seth - 
other, es in the Romanesque Oratory of the apeot of oo. Galt at Me) oe, 
then by arranging three vaults with cr without a choir apse, an arrenge- 
nett usual in wany chapels and smaller churches in Remanesque and Cothic, 
(Seit.Tat.49,£0,66). Two rectangular bays beside each other form the bas- 
al motive ct the Castle Chapel] at Freivurg-a-U. If the cheir apse occupies 
the entire width of the interior of the Church cr chapel, we then obtain 
the next important form, that cf a Gothic chapel with single aisle, alse 
of churches and choirs, whose Tinest example is the o.Chapelle at Paris, 

Dimensions and Details of Flan of Choir. 

Rules tor determining dimensions for such plans of choirs have Leen pre- 
serveca from the later period and are interesting. If a ke the clear width 
cf the choir, then 1/10 a is the thicsness of the wall as well as the thick- 
nees of the Luttress. Its projection is 2/10 a, twice the thickness, or 
this may be made equal te diagonal of a square with side 1/10 a. If the 
Luttresses are omitted, assuming the test technical construction, the €x- 
treme limit of permissitle thickness of the wall is 1/7 a; also diagonal 
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até REDTENBACHRR'S KEDLARVAL ARCKITECTURE, 
of syuare with cide o is tc Le taken as the extreme height ct the spring- 
ing of voull. Fer the ofelr poiyzon, bie span veult-rits equals the half 
ciagone] of golygsea, and secording to the same rule, the prejection of choir 
Lubtvess increases dn liag proportion, cince in: Pig. ea, ab DAL TS ues 
cn 

ancther rule for tie ppojection of. the buttress, valid in the middle anes, 
in S0me measure corrects proportions vy the preceding rule, and is thet 
cinbed cr reund earch te divided into three cquel parts a a, e agi '( 
Fies, £96,262), and the projection o t be assigned te the tuttress. Fer 
tie round erch, the projection of the Luttrese will then Le one-fourth, 


aud ter the pointed arch, scmewhet acre then one-fifth the span. 


~ \ 


Al] such rules give sufficient thickness for small Luildings; in lerg 
structures like the % Chepelle at Furis, the projection of the Luttres 
J 


at the tlecr, together with the thickness cf the wall 

sf the ciers, is clout oneethire the clear span ci the trensverse arch, 
“Lout. Lwice the clear, width of the. roos ceing the Leight of the wewite, 
Cirched} gregecting tLuttresses are advicable, since they net only increase 
the effect of strength in the genera] appearence of the building, but iike- 
wise perait slight vrcojections of wolle-piers into the interior, thereby 
sce and stone-cutting. It will ie sefest to eccurately construct 
the ling cf sugcort in the different cases, end then determine the depth: 

of the buttress. ws 

nindowe cecupu the «entire space Letveen the Luttresses. when designed tc 
have rich stained -iess, as in acet. French Luildings, cr it is intended 


t 


lor either the surface cf tie windews or that cf the welis te decidedly 


the sice of the goly,on cf the cholr is tak- 


+ 


predominate, se shen onesthird 
en oh es the width of the window. The width of the’ different divisions 
ot the window vorics Letween £0 and © inches; windows ct the older Gothic 
Ludidings genersily have broad glazed speces, which sexe the tracery sin- 
cle end dupceing. The widdie window cf the choir is usually distinguishea 
trom the cthere Ly teing wider or deccrutea Ly richer forms of tracery. 

The interior aay te wade wider if the Luttresses pertially project in- 
side (Fi, oj £87) phe v2lls then being soved begets 4 snaller external 
rt etch cf the buttress then cccurs. walic may ie lighter, saving meq 
tericl]l and work, if niches are formed in thea Lencath the windows, er cn 
the extericr the windew plane is set in a recessed ciche, as in Figs. f52, 
224, en expedient trequently enployed in Gothic. both methods ot reduc- 
ing wall and enlarging interior gay be combined (Figs. 296, 209, 200, 201), 
ss on the Church otf 3S. dohann et kaestricht, end these niches in the iater- 
icr may also le transtcrued inte complete chapels with special windows, as 
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ax ReDTBNBaCHhek'S KEDIse&VAL ARCHITSCTURE, 

ch the Church of S. Katharine at Opcenneim. If we retain the principle 

of errenping in the interior of the room as many small shafts as there 

are rites or orches, in the simplest case (Fig. 202) only one shaft is re- 
quired in each angle of the choir, with a greup ef shatts cr a larger shaft 
in glace cf this, on the exterior of the choir. But since the Luttresses 
e' a’ jie in the direction of the arches and not in that cf the rits, the 
intervals Letween ae externel Luttresses would Le unegual, as well as those 
Letween the internal shafts, so thot d' e' is greeter than e' d' and this 
is sreater than a! c! on the exterior, if in the interior ac is made equal 
to o d and to de’, then will tne single and grouped shafts have unequal 
distances Letween each other, if the polygon be laid out with.,eometrica! 
securacy. Then either windows or wells are unequal in width on the éxter- 
ior , if the windows are set in the middie of the wall, or either unegual 
window jemis cr unequal sides of the polygon result, if the forner are nade 
vgual. The length of bay in the choir-ending éguals a side of the poly- 
¢en with reference to this relation; cut since the length of Lay for a con- 


slant width of the aisle diminishes as the number cf sides cf the polygon 


O 


is increased, then to harmonize the dimensions, we have the choice of mak- 
ing toe polygon irregular, of taking the length of Lay at pleasure, or of 
making the choir polyzon of such a heii. that more than half the number 
oi its sides are actually employed, thus erranging 4/5, E/38, 6/7, ete., 
Gt BLY WORE T RIED, Sto. | Ds eidingee | 

Since the buttresses of the choir heve to resist a smailer thrust then 
the Luttresses of the nave, they may Le made lighter than the latter. But 
in the leter middle ages the same dimensicns were assigned tc choir but- 
tresses end neve buttresses; the former could then be enriched by pinnacles, 
elLe., tG moke their masses appear lighter. 

The length of bay for interior of the church is usually so taken that 
ibe span a b of the aisle ¢quals diazonal of square cf length of the bay, 
or eguels 1/2 ab, cor in any other advisable ratio, The thickness of well 
aust increase in proportion to length of bay, to ensure bonaing with the 
Luttwesses; in old buildings, this is from 1/6 to i/? the length of bay. 
The numler of Lays depend in the desired extent of the interior, end to 
chiain a richer appearance of the church, this would rether be increased 
than diminished for a given length, ac that three or tour rectangular te ays 
would alweys Le prefferred to two square ones, 

Rectangular mending of Choir and Nave. 

If a rectangular chureh cr choir tLe enclosed ky a wali, two Luttresses 
will Le arranged at right angles at the angles (Fig. 802), or a single bLut- 
tress be set cn the diagonal of a square (Fig. 804); the buttresses first 
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116 PRDTENBACHER'S NEDIaARVaL ARCHITECTURE. 

tcorm a continuation ef the wall (Fig. 20) or may be set tack trom the an- 
gie to afford direct abutments for well-arches (Fig. 206 a) and to strength- 
cn the western enclesing wall of the eheir, chureh, or chapel. 

Location of Staircase Towers. 
an apgrotriote expedient for strengthening the western wali is supplied 

Ly staircase towers, required for access to the attic or to an organ gal- 
lery. Taking one of the western beg with its Luttresses, the staircase 
tower may stand in the angle a (Fig. 3 oh) formed Letween the buttress and 
ine wall, on the axis of the cuttress at L, between the Luttresses at c, 

or at the end of a Luttress set diag ‘onally at ad. which arrangement 1s pre- 
terable depenas in wach case on suitability and taste. In many Austrian 
Gethie churche 

ern feeade. The arrengement at a may have the disadvantage, obviated | 

that at b, that the window of the first Lay must Le nerrower than those 
cf the other bays, or the first window may be Lut a half window, as on the 


gs, two staircase towers are arranged to strengthen the west- 


Cathedral at Cologne. 

Connection of Choir end Nave. 
He nave Le wider thah the choir, it ends with the "triumphal arch’ 
(Fig, 202 b), whose symbolic meaning 18 that" it gives access to the place 
where the triumch of Christ over death is celebrated". If we do not make 
this the entire thickness of the wall, so that choir and nave are separated 
by SE ge piers, sat wish to connéct together choir and nave (Fig. 207), 
it would Le groper to introduce a rit at to cppese the one-sided pressure 


of the choir rik col. The triumphal arch is either supported by piers Le= 


neath it, or is simply treated up to the springing, wiere it is richly mouio- 


and rests on corcels. 
73. Churches with two Aisles. 

Hirst the increase in spece requires two-eicied churches, and then too 
creat width would Le os bad es too great length of an interior with a sin- 
gle aisle. in two-aisled churches, the cheir-ending admits of a special 
arrangement. In many ceses, especisily in two-sisied churches with wide 
main end narrow side aisle, e choir-ending is pleced at each end of main 
visle (Fig. ace), Ih two-aisled bullidings With aisles tf equal width, Lhes¢ 


font gy 


end in two choir polygons (Fig, 209 i “bed toe ve 67, Pal? 4).«8 in the Church 
L~] 


4 


of 3. Sophia al rresden, ana the angle tetween the choirs mey then be Tili- 
G Ly a staircase tower (Fig. 210), as in the bruder Chureh at Kampen in 
Heine Ly o sacristy (Fig. 311), as in the Churen at Vollenhoven in fiel- 
land, cr a vast choir polygon wsy Le inserted Letween then (Fig. 212), as 
in the neiligenseist Church at Passau (seit. Taf. 67, Fig. ¢@); the two- | 
sisied church may be changed inte cne with three aisles (Fig, 212) as in 
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the Parisian Church at Enns; or one choirpolygon may te pleced at the cen- 
tre of neve ond separated therefrom vy a triumphal eren as at Nemedy, or 
the vaults cf the choir end nave unite, as at Bornhofen on the Rhine (Fig. 


Three hexagonal chepels may Le introduced es extensions of the choir 
(Fiz, 216), a twoeaisied interior with triangular groih vaults may vermi- 


nate with two eides of the hexagon (Fig. S17), or a conmon halt hexagon 
cr gHother colyyon way Le taken ex the choir-eneaing for teth apenas yee 
242), The teo-aisled plan ends st the west with » »al], divided ty 6 Lut- 


tress; this buttress is loaded Ly a weble tower or replaced by a stalrease 
cower; the tocade has a commen or a douLle gatle; the roofs may be eith- 
cr treated as @ single roof or as twe parallel roofs, te avoid toc preat 
height of roof, then being separated trom each other (Fiz. 319), as on the 
church at Vollenhofen, or Le connected together at the east end (Fig. 220}, 
-on the Abbey Church at Kiddelturg in Holland. some of these neotives 

of are -endings woy likewise ke empicyed for the western end, thus pro- 
cutuliar foras of facades connected with a western tower. 

7. Plans with Three Alsles. 


two tays of the side aisle corresponding to each bay of the middle aisle; 
the early transition and Gethic styles usually made the vaults cf the mid~ 
Giu aisle hexapertite. This ratic of 1: ¢€ pf side to middle aisle is most 
suiiteble if side ailses are arranged, since toth hexapartite and cblong 
croin vaults with ratic 1: & correspond to the square groin vaults of the 
side aisles (Fig. 52). Gothie architecture treed itself from the restric- 
sions of the ratio 1: 2, and if we wish to fix 1: n at pleasure, as 1 
square reot of £, so thet width of the gisle ¢quais diegenal of syuare of 
length of Lay, retaining square Lays of side wisies ond g-aisled transepts, 


wo should always obtain a regular plan (Fig. 221, lett), less severly re- 
stricted then the former; Lut if we wish side pil vt alse to have ollong 
vaults, a rectangular erca at cet g K(Fig. 321, right) would Le produc- 
ed at the angles Letween the side aisles of nave and transegts, which might 
tea perfect square ak dgcr a truncated one ao Lb c tf ¢. This also occurs 
in plens with were than three eisies. This restriction may Le avoided Ly 
making the bays sufficiently long and arvanging, square bays where side ais- 


es of the neve oud transept intersect (Fig. 222). This preduces five kinds 


4 
4 

ct tays, which is agein true of churches with more than three aisles. The 
iength of Ley in churches with severel aisles is fixed ty the plan cf the 
transepts, ond these relations also influence the width ot windows, etc, 


The length of interior of e@ church with several eisles aiso depends on the 


le S-aisled plon wes so arranged in Romanesgue that the bays were square, 
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and is usually fixed, 
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end the choir consisted merely of the sanctuary or apse. The oldest Ro- 
manesque building with a single transverse aisle, the Church of 5. Remy 

at Rheims, (10 century), which retained the plan of 3. Paolo-f-l-lura at 
Rome, introduced a new elenent, the three-aisled transepts and eastern chap- 
eis (V-l-Duc, IX-£17). At the end of the 12 century this plan was chang- 
ed, the choir aisle was arranged, and the clergy were restricted to the 
intersection and choir, while the congregation were elso permitted to oc- 
cupy the transepts. The choir aisle was now a necessity to connect the 
transects Lehind the sanctuary, end the transepts were much extended, to 
receive crowds of pilgrims collecting during the crusades, who desired to 
see the relics of the saints then exhibited in the choir. Cathedrals found- 
ed in the 12 century in Isle-de-France were chiefly arranged without a dis- 
tinct trensverse aisle, and in central France Lut few cathedrals had the 
erivilege of a plan with transepts. ven Notre Dame at Paris was original- 
ly planned without transepts. Monastery churches almost always had trans- 
epts in the early middle ages. In the later mediaeval period, transepts 
were only arranged to increase the space. 

The length of bay of nave was usually retained as length of Lay of trans- 
épts. The intersection was marked Ly massive piers and was usually crown- 
ed Ly a tower, or two towers in Rhenish cathedrals with double choirs and 
some Saxon churches, one over the western and the other over the eastern 
intersection. The width of transversé aisle is generally the same as that 
of middle aisle of nave, though there are many variations from this rule. 
The projectiong cf the transepts is same as the width of the nave, so that 
they only project free beyond the side aisles in buildings with several 
aisles, or is usually greater than the width cf the nave. The form of piers 
in transepts is readily deduced from general principles given for arrange- 
ment of piers. Two sets of transepts are rare, as at Heisterbach and Sal- 
iskury. 

Transepts either have a single aisle, even in great churches, as in the 
b-aisled Notre Dame st Paris, and the 7-aisled Cathedral at Antwerp; seldom 
have two aisles, as at the Cathedral at Strasburg, the Church of 5. Burk- 
hardt at wurgzkurg, also in England, (Eeit.Taf.59,Pigs.1,2), Lut are com 
monly three-aisled. They chiefly terminate with a straight facade, are 
semicircular in Rhenish triapsel plans, or rarely polygonal in Gothic, as” 
at Noyon, on the Cathedral at Tournay, on the Church of 5. Elisabethat at 
warburg, and the yeiligenkreutz Church at Breslau. In Italian buildings, 
transepts frequently end in one or more apses. 

77, Plans ef Choirs with Choir Aisles and Chevet Chapels. 
Earlier French choir aisles were extended by a series of distinct semi- 
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1£e REDTBENBACHBR'G MaeplanVaL AFCKITECTURE, 
circular chapels; in the choir aisles of the akley Churches cf &. Denis 
and Vezelay, as well as in 5. Mertin-des-Champs at Paris, the chapels firs 
combine in a complete series of chevet chapels, Lut remain semicircular. 
The chapels are in the interior connected together Ly a passage. at S. 
hartin-des-Champs, the middle Lay of the choir is wider than the others 
and affords access to a separate chapel of the choir, imitated and calied 
the Chapel of wary (Lady's Chapel) in the perfected Cathedrals at Rheius, 
amiens, and Beauvais, erected tetween 1220 and 1270. The choir of 35. Ger- 
main-des-Pres (1122) was the first in polygonal form. In these cathedrals, 
the chapels were polygonal end no longer connected Ly a circular passage, 
Lut seperated ty division walls. Peculiar arrangements of these chevet 
chacels are in the Cathedral at Kheinms, where each chapel is planned for 

en oblong vault; Lut they here have common division walls; in the Cathed- 
tals at Le hans and Sees, these chapels are detached eround the choir aisle, 
each with its separate walls. Finally, in the Cathedrals at Chartres, seg- 
mental and semicirculer chapels alternate. In the Church of 5, Remy at 

kKheims, the chapels are externally eae sap and internally join the choir 
aisle in circular forn. 

It the choir aisle te 2 &/S polygon of perfectly reguler form, and the 

choir giers te set on the diagonals of the polygon, five sides of the in- 
ner octagon will be egual; if the nave te divided in Lays, the last bay 
of the middle aisle is sither considerably larger than the others and the 
last Ley of the side aisles is irregular (Fig. 822); or a half bay must 

be inserted, receiving an inserted acute-angled side aisle vault (Fig. 322). 
; sought to avoi id both ty joining the £/@ choir-ending directly to 

the squere men es ef nave, drawing the diagonals of the polygon, omitt- 

ing the inner son parallel] to these and the piers a inserted in Fig. 
So, pen ines 284, there were three egual sides at of the inner choir 
polygon and two sides Lt oc aiffering from these and from the length of the 
Lay ¢ d. If the inner polygon was made regular and directly joined to the 
nave, then two sides cf the external polygon were smaller than the others 
and larger than the length of Lay (Fiz. 225), croducing three larger and 
twc smaller chapels, oh eee of chevet chapels was to ke arranged. But 
if the sides of the polygon were made equal externally and internally, this 
returned to the case of Fig. ¢2c. The arrangement in Fig. 234 is therefore 
preterable to ali others end is that usually employed. These difficulties 
of the choir-ending cf the nave disappear, if in the fraction denoting the 
numcer cf sides used and the tetal numler of the polygon, the denominator 
be made twice the numerator, or 2/3, 4/€, 5/10, ¢/12, 7/14 choir-endings 
Le employed (Fig. 226). The choir then directly joins the nave and the 
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123 REDTENBACHER'S MEDIAEVAL aRCHITECTURE. | 
internel and external sides of the polygon are respectively equal, Ratics 
Math numerator not divisille ty 2 are preferatle tc others and permit the 

dition of en eastern chapel, so that 5/10 cr 7/14 cheir-endings may then 
Le taken as normal (fig. 237). In ieee butch churches, 5/3, £/10, 7/12, 
choir-endings are most preferred. Since cheir j;olygons require seller 
Luttresses and flying Luttresses than Lays of the nave, as only cone veult 
rik abuts against the choir Luttress, in contrast with two ribs and a trane- 
verse arch against those cf the nave, choir piers in choir eisles need net 
Le as strong as piers of the middle aisle cf the nave. Siuce if 4 (Fig. 


t 


220) denotes the nave pier with its sheits « a, the shafts L & correspond 
to the gier in the choir (a &/& phe ths aA es BANS» tut if the shafts sup- 
vorbis tvonsverse arches must ke symmetrically erranzed about the niddde 


ci side of the polyzen, there Semetimes result choir piers composed of two 


circles, us in the Cathedral at Cologne and in OG: Gudule at brussels; the 
reason for this is evident, if the construction Le assumed; for in Pig. 


289, ed iis greeter than a bk. 
To lessen the irregularity of sides of the polyzeon in the arra 


WE. 


$+° 
ot 
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26H 
S85 en intermediate pier wee inserted in &. Gudule at Erusse viel three 
Kenbar artite groin veults Leing arranged in the cheir aisle (Fig. & 
The chapels ere then omitted, couble chepels must be arranged, or as in 
3. Remy at Pheins, in Notre Dase at Cholons, in the Cathedral at Auxerre, 
end in the Church at 5. suentin, the chevet chapels may be separated frou 
the choir aisle by a series of columns. (Fig. 241). ‘Tc avoid evils resuit- 


ing from arrangements in Figs. eta - mei it wus singlest te exchange the 
vchuery active of Cttmarsheim tor thet et tre Cathedrel at six-le-Chearelie, 
a ‘ 

os thet of Notre ceme at Paris, an ‘vanging instead of trapescical Lays 


% 
thoce alternately sgusre and toe or these exclusively triengular. 
She west perfect expedieit tor evolcing the difticuities muntioned, end 
which produce irregularities in the loading cf vaults, is thot te aake eil 


ad 
sices cf the three polygons a, i, c, Fig. G42, tut if the widdle polygon 
i 


cece ig esgumed Le Le regular, this indeed gives equal sides to the.otr 
ers, Kut unegucl angles; then will cuter and Inner polysons Le irregular, 


and the choir aisle will heve « different width in each Lay. (Bic. BAe) '* 
li Lays ere te is of equal widths, then to adjust this in sexe deg cree, we 

6 sides with eguel engles cf the polygons; according to thie very ine 
certect princigle, the choir of the  kenastery Church at sltenberg was 
actually plannes. | : 

The choir piers of the choir cisle heve their centres on the cireunscrib- 
wd circle of the inner polygon, if this Le regular, or on the ingcriLed 
circle, so thet in the first case (Fig. 3462) the firet side AL of the 
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“+ REDTENBACHER'S MEDIAEVAL ARCKITECTURG. 
polygon forms the extension of nue Side arch of the middie aisle, but in 
the second is inclined slightly to the axis of the centre aisle (Fig. 344). 

If the outer polygon te regular, then is the centre of the inscribed cir- 
cle corresponding to the inner irregular polygon the sane as the centre 
of the regular polygon; then ak = ad= 1/2 ac. (Figs. 245,246), 

with radius A a transfer point a (Fig. 242) to u!, end likewise trans- 
fer the pier from Lk to b'; this construction is the basis of the choir of 
the Cathedral at Cologne, and of its erototypes also, the Cathedrals at 
Beauvais end Amiens, as well as their imitations, especially of the Church 
at Kampen, This construction of Fig. 248, like that of Fig. 384, has the 
edvantage over the others, thet the point a is moved back towards the choir- 
ending, thus cpposing to the 3, 5, or 7 choir rits 4.b, two ribs Ac of 
greater span and exerting greater thrust. For the same reasons, the build- 
er of the cathedrals with £/10 and 7/14 choir-endings placed the apex of 
the choir vault, (Fig. 247) not on the line ab, that the choir ribs would 
abut against the transverse arch a b, but to appreach in some degree the 
centre of gravity S of the figure ab cd of the plan; even in plans like 
Fig. 234, these circumstances were taken into. account, when the me 
approached the centre of gravity of the bay of the choir vault (Fig. 


full lines), both in French and. German buildings, in. ihe Gatheaeay iat | re 


as well as in the Cathedral at Cologne. 


The usual form of chevet chapels produces wege-shaped division walls, 
which ect es buttresses of the vaults of the side aisles; in very large 
churches .139e Luttrees masses are larger than necessary; they are then 
turned outwards sof that the main piers of the chapels become free, as in 
the Cathedrals eat Amiens and Eeauvais, or the interspece between the chap- 
els is entirely opened and covered Ly a separate vault (Pig. 261). Thus 
are the chapels of the Cathedrel at Coutances arranged. In the. Cathedral 
at Le Mans the buttresses are entirely omitted, since the walls of the chap- 
els afford sufficient abutment. Windows are opened in the walls between | 
the chavels. Two flying buttresses result in Loth cases instead of 4 sin- 
gle one. 

If the division walls between chapels are strengthened and very stron 
abutments are thus formed, the buttresses aré drawn in quite between the 
$), as in the Cathedrals at Amiens, dlby, and Rheins. If 
we use 4/8 cr 10 chapels, enclosures of sacderate size are formed between 
them (Fig. 260), If the buttress te entirely drawn into the interior, this 
is generally Letween rectangular chepels, as in a series of large churches 
in Holland, as weli as in man} Eaverian churches with elterr ating square 
wend triengular tays in the choir aisle. any Dutch churches, especially 


chapels (Fig. 2 
KK 
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128 KEDTENBACHER'S MADIABVAL ARCHITACTURE. 
those of the province of zealand, bontinue the rectangular chapels along 
the side aisles; the same cecurs in Spanish cathedrals with polygonal chep- 
els. The angles formed by juncticns of choir aisle and chevet chapels with 
the extension of the choir cr with those of the transepts, are especial- . 
ly suited for the arrangenent of staircase towers, which may Le placed at 
other points of the choir. Plans of piers in the choir aisle naturally 
result from a consideration of the plan cf the pier in generel, if we ad- 
here to the law that to every ril corresponds a shaft, to every arch of 
dcukle size e larger shaft, to every triple arch a group of shafts, otc. 
Vall arches receive separate shafts. | 

72, Unusual and Irregular Choir-andings. 

The rectangular choir-ending, which the Cistercian order preferred for 
its churches, was rarely justified in mediaeval cathedrals; it was too plain 
for these great churches and only corresponded to the limited requirements 
of monastic churches, Even in France, it was indeed seldom employed in 
monastery churches, which preferred the choir aisle with chevet chapels; 
only the mother Church at Citeaux and the Church of 5, Julien at Tours, 
rebuilt in 12 century, are given Ly Viollet-le-Duc as monastery churches 
with rectangular choirs (V-l-buc, I[-c71, 2 S). Of larger cathedrals, the 
Cathedral at Laon, of smaller churches, that eat Dol in Brittany. In Ger- 
many as well as in France, the rectangular choir occurs during the Gothic 
period only in small churches alone, and then for sake of economy. among 
english cathedrals, those at Durham and at saliskury end in rectangular 
form, in Italy, the Cathedral at Sienna. 

Viollet-le-Duc mentions two notable examples of cemtinations of rectangu- 
ler choir-endings with apses; the Church at Taur in Toulouse from end of 14 
century ends with two chceir polygons (Fig. 852) connected Ly a straight terin- 
inal wall (V-l-Duc, I-9). The Church at Tour surrounds the polygon of the 
side aisles by a choir aisle, Letween which the choir ends square (Bide wba; 
V-i-Buc, I-8). The Church at 5. itienne at Beauvais adds a central choir 
polygon to the rectangular choir-ending with cut-off corners, like the church 
just mentioned (Fig. 354), and covers the inner side aisles by triangular 
vaults, the outer ones by a transition with trapezoidal and triangular vauits 
to the rectangular choir-ending (Ungew. Fig. 605). The Frauen Church at bruges 
consists of a regular 5/8 choir with choir aisle, adjoined on the east Ly. 

a 5/& chapel, also ty four irregular pentagonal chapels (Fig. 255), se 
that the rectangular choir-ending is substantially repreduced here. The 
2-aisled Church at Goes in Holland with a row of chapels along each side. 
aisle is changed in the last tay into a f-aisled church, and the middle 
aisle as well as the southern and northern paits of side aisles end in 5/10 
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cheirs (fig. 366). In the Church ct Harderwyck in Holland, an inner 7/12 
eheir hes a 9/12 choir aisle (Fig, & producing two triangulor and & 
entirely irreguler trapezciael Lays. The choir of ine Fanciscan Churen 

st Saleturg exhiiits the rare arrongenent ct a triangular cheoir-ending with 


F/E choir aisle, Fig. 366 gives a ucre suitekle sclutiou of the same pro- 
tles. The Church at Brouwershafen in holland has distinct chepels, cocas- 
iona found in Late Gothic. 


ly 
79. Plans of Towers. 

Towers ore the parts most decidedly affecting the external appearance 
of medizeval churches, end in carly Christian churches are slmost always 
deteched, which was seldoa imitated in Keaanesque, es at the Churches at 
Clermunster and of 5. ammeran at regensiurg. The Komanesgue anda efterwards 
the Gothic always joined the towers to the church itself. bell end steir- 
case towers were placea at the most important points of the pisn, the ang- 
les cr the western and transept facades, or if the trensverse structure 
did not form transepts but merely contained several stories, as cn the plan 
of O. Gall and the eastern choir of the Cathedral at hents, as well as 3, 
ichael at Hildeshein, they were pieced before the fecades ci the traris- 
epis. Especially appropriate for towers are the angles Letween neve and 
transepts, those cf nave and choir; we find such on the Cathedrals st Spires, 
verme, bamberg, and Nauaburg. | 

another mere suitable place for a tower was the intersection of 2 church 
ef cross plan; such ary very common in Romanesque, with two towers on church- 
es with doubles choirs, but they were rerely employed in Gethic; as cn Cath- 
edrals at Laon, Geneva, Lausanne, Coutances, some English cathedrals, and 
in Germany on the Cathedrals at Regensburg and Passau; ea spire was usual- 
ly set in their place. a beli-turret or sniall tower sutficed for monastic 
orders and their modest requirements, and was placed at the side of the 
church cr as a gatlie tower. Towers ere seldow placed Leside the neve near- 
er the choir, as on the Cathedral of & ctefan at Vienna. The usual pian 
otf churches wes one or two western towers; rarer ers those with towers in 
anzles of ¢hcir and transepts or nove, ae well as those with towers over 
intersections, 

Cn smaller churches, as on the Church at Oberstentfeld, the tower sone- 
times stends on the choir square, adjoining which may Le an agse. estern 
towers with a middle central tower are rerer, and are usually connected ky 
a transverse struoture in the north German lowlands, Thuringia, lower Saxony, 
and testphalia, but are also arranged as double towers in the brick archi- 
tecture of north Germeny. Towers over intersections are relatively cheap- 
est, only requiring sufficient intersecticn piers, developing an external 
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treatment only alcove the roofs; they were glready in sarly Gothic sometines 
surrounded Ly four smaller wassive staircase towers, a wotive employed in 
Komanesque on Great ©. Hartin at Cologne, recurring at bombers, and Nen- 
burg, and after the model cf the Cathedrai at Leon, 


& single western tower before the middle aisle hes yrett advantages ov- 
er any other arrangement, rR ily the intersection tower; it forms a per- 
fectly symmetrical cesizn, also preferellie econcmically, has spacicus 


galleries and belfries witn poses width of middle disie, ispesing devei- 
coment in height, and for unreliatle conditions fer foundations ss in hel- 


land, has a greater assurance of stability 1 2 désign with two towers. 


u 
Ty conceals the middie aisle and makes so pleasing addition to the western 
walls of side visles; its prominence is justified 4s the western termina- 
tion of the sient aisle. It always Peirri)-0 to the vidth of the aid- 
dle aisle and may be Luilt to project its entire depth Lefors the centre 
aisle, or for economy, may be half or entirely included within 


4 
u 
ure of the nave. In the first case it forms an open vestitule (Fi 


bee OM ? 
as on the Cathedrol at Freiburg, in the second, an extensicn of the int- 


erior of the church to the west (Fig. 3¢1), and in the third, is a separ- 
ste tower porch (Fig. 2¢2). The second and first cases sey Le sc cowbin- 


ed, that the tower forms an open porch and also the first bay (Pig. 232) 
open to the nave or separated Ly walls. an allied and more couplex plan 


is shown by the Cathedral at Lausanne.” These woula Le the seme, if the 
towers were placed tetore the transepts; the Geeta and most éconcmice] 
arrangement would then te to flank the intersection Ly two helt projecting 
towers (Fix. 284), whose pliers could alse Pee the intersection fiers. 

The facade with two western towers before the side aisles is the most 
pleasing arrangement, and therefore is the cne nost employed; it not only 
has the advantage that the middle aisie may te clearly lnudiceted by a a 


} 


le facade, but sudo the towers may be inserted a perch, over this tei: 
ae 


2 gallery for the organ choir. The Romanesque elways preferred to bul 
facades with two towers, at least in Gernany, whenever tne double choir 
did not give a preference for the design with tour tevers. The Gownic cel- 
éeLrated its highest triumph in the western facade with two towers. ‘Toney 
either project their entire depth from the west facade (Fig. 228), or are 
partly included (Fig. 866), the first case for econory less preferalle than 
the second cr more coumen one and seldom used. - Yet at Friedlurg, the very 
convenient porch and organ gallery are entirely omitted. The included tow- 
ers sometimes have no porch, but extend the nave, as in the Cathedral at 
Regensburg. The western towers mey have the same width as the gide ais- 
les, or may be wider, as chiefly the case an French cathedrals; this in- 
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+0 EEDIBNEACHER'S BevlAkValL akOhITsCTURG. 
German churches is usually not -rester than the gro- 


i 


oreesé in width larger Cer i 
jection of the nave Luttresses (Fig. 227); the rorch is elsewhere made nai- 
rower to afford space for the thick walls of the towers (Fiz. 286); in churer- 
es with buttresses included. within them, Letween which is a series of clag- 
els, the width of the tower is sade equal to that cf the chapels to,eti- 
er with the width of the side aisle (Fi,. 248). 
In F-aisled churches, the Cathedrals at Paris, Eesuveis, and Coloene, 
the towers hove the total width cf Loth side aisles (Fig. 276), and the 
interior is covered Ly an cctapartite groin vauit, or four -rein vaults 
spring from a central pigr.In the 5-aisled Cathedrals at Troyes, and Tours, 
the towers are narrower than the total width of toth side aisles (Fig. 
271), end set dia,onally (Fig. 872), as on the Church of &. Quen at Rouen 
and on the Church at Ingolstadt. (Beit. Taf.20,Figs. 1,2). In smaller church- 
es, the tower frequently stands at the western end cof one side aisle, and 
in churches with one aisle, before the western facade. (Fiz. #74). It is 
then wider, of egual width, or narrcwer than the nave, sccording to require 
ments, and in the last cases its side walls serve as buttresses for the 
vaults of the church... an arran,ement preferred tor small churches is to 
place one tower beside one of the side aisles near the west facade oi the 
choir, heving an entrance, while the western facade remains without a por- 
tal, or it is connected with the sacristy, or its licwer story is used as 
2 courneil chamter, for archives, BE BOY) Very small towers ere gable towers 
and are corbelled out in any manner. 
- Towers generally contain stairways inside, increasing their stability; 
smaller stairs are added to them as staircase towers or ascend in the thick- 
ness of the wall; the staircase tcwers are then located to suit the choir 
Gx at the centre of the side of the tower. The windim steirs are scnie- 
tines plated in the intericr of the church, 
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SUCTOIN @, INTBRENAL CONGTRUCTICN CF Mev aeVaL CHURCH. 
G0. Intericr ef Nave. 


The interior of the Romanesque end of the Gothic church is sencrally that 
of the vaulted basilica. The unit of the NVA gir h eo. 1] section is: 3a vault- 
ed aie. the piers at the sides of the i middle zisie kein: connected Ly round 
cr poin 


pointed arches, which support the clearstory wall (Fig. G7}. From the 
Jape cf piers in vaulted tasilices, wall-piers of verious secticnhs ex- 
tend up to the vaults and receive the arches cr the vaults on scaHaeh: 


courses or capitels. In the Lasilica with horizeontel ceiling,: these wall- 


lice with cLlong groin vault, as firet used at Vezelay avout 11, 
ereduces the simpler form with piers wll alike (Fi ; 


rere Peres ‘2 aS ° a mye . 7 ‘ 
Fiz. 275), since one Lay 
< ss : pes Py aes — £ by yc ‘ a | Agee A mys 2544 25 + aati 
of the side aisls corresponds to one of the middle sisle, with square groin 


i 
vaults. two Lays of the sids aisle corresponding te one Lay or the mida 
isl 


v 
\ : Sy ad eth a eS ~ ~ + esa Ve . ee . | A rhe ae ature pad ‘ oe Pa : , 
So, interaucdi are pliers becouse necessary ¢: i eae ee ) . alternation of two 


piers was already very common in basilicas with horizontal ceilings during 
the early middle ages. From this xcivive was developed the dowille arrange. 


oo a . 2 : ee aunt i re 2 “ er | FJ 7 + Xn as hs be . k fra te an, oe, 
ke bays of the vault, as first found in the Churches at Echver- 
™~ 


} end Kirsau (Fig. 


ires, worms, and also with the hexapartite grein vaul 


ar 
a 
vie, 


i 
nach, (F S72), then in the Hhenish Cathedrals at 
Hentz, © I ! 
edral at Linburg-a-L. This double arrangement of vault Lays first ccours 
in France in the Cathedral at. Ree in a somewhat extended form cf the Lin 
burg system ond thence passes to othe: French cathedral 

In churches with a single aisic, each Lay oath, of cne veult supperi- 
ed by wall-piers; one or more windows are thes cpened 16 the wall, or ag 
in many Gothic buildings, this is entirely omitted and repl: sced by a ereat 
window. Fine examples of Lay 
at Fontevrault (V-l-tuc, I-17£). and the Cathedral at Foitiers (V-1l-Duc, 

T¥- 255 where a passage is corbelled cut beneath the windows and suppori- 


, 


s over sinjle aisles are afforded Ly the Churci. 


ed Ly a massive pointed arch. 

Roofs of side aisles, slope from the clearstcry walls of the middle ais- 
le and were almost exclusively shed roofs; therefore the clearstory ia 
must Le placed atove their upper edge; this produced a large space Letween 
the windows and the erches connecting the piers; if these arches were net 
loaded more than necessary, cpenings could Le formed in the intermediate 
well and looking into the attic, or this intermediate wall could te used 
as a background for Llind areades, with suitable ecaces for mural vaintings; 
both methods could be combined, a gallery extending arcund the church above 
the side aisles and opening into the interior with sufficient width to form 
a passege and closed by a thin wall next the attic, or the spece under the 
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A REDTENBACHER'S wRDIABVAL ARCHITECTURE. 


roof might Le developed into a a DEL There was a choice of celain walis, 
coenings with windows, triforiums, or open galleries. These galleries and 
triforiuns were liked in Late Romanesyue; the triforium was especially us- 


* 


ed in Gothic. ‘then ea greater nusber of attendants were required in a church 
with a swell ground area, the trifcrium elsc extended hanagie ebove the gal- 


7 


lery. This produced teur-stery churches,as in the Cathedral at Linkurg 
and many Rhenish churches, like the Chureh at beppard. 
in the Cathedral at Mentz (1186-1160), the pier tetween two bays of the 


. 


cide aisie is coitinued akove its ‘apowl ticek to form wall-niches Lelow 


; 4 


the clearsterr windows, and is then connected with the nave piers Ly round 
arches (Pig. #79); in the Cathedre]l st forms (1172-1161) these arches over 
wall niches enclose the windows, no longer combined in a grcup, as in the 
Cathedral at wentz, Lut falling in the exes of the bays of elde aisle ( 
Fig. 280; V-l-nue, Ik-246).. In the Cathedral at Spires, to the aividing 
pier of the side aisles is added @ half rouna shaft with capital, a smail 
indow being cpened eLove the clearstcry windows into the external dwarf 


gallery (Fig. 281; Lubse, CG. a- 355). In the Cathedral at Limturg, (1212- 
1260), which substahtially agrees with the Cathedral at Neyon (1150), the 


three important changes; 


motive of the Cathedral at Spires is modified 
i above this being an in- 


by 
a gallery is tirst arranged stove the side aisle 


_- . -¥ aan | “5 % a £4 er 5 o, 5 yy re 7" 
ternal triforium gallery, then first’ is the hexapar 
. 


G 
1) 


t vault introduced 
and ali arches are pointed (Fig. 882; Lubke, p-35&, 866, 29¢; V-i-buc, In-24 9). 


The hexapartite vault was frequently imitated in Gerzany, especialiy on the 


} 
Shine, and was also a favorite in F 
having side aisles with a single bay, as in the Church at Kesie. 

Calleries and triforiums were already common in France in Konanesque; 
in the Leginning of the 12 century, the trifcrium sconetines had another 
purpose, not merely serving to lighten walls enclosing nner otf the side 
aisles and to form an internal passage, Lut at the same tine also provid- 
ing an external passage akcve then, as at Notre bame at Lijon (¥-l-Due, 
IV-122,184,185), and at 5. Leu-d'-Ssserent (V-l-LDuc, Ik-261,£82), This 
form of triforium was commonly retained in the larzer gathedrals and was 
freguentiy imitated in Germany, windows Leing opened in the external wail 


cf the triforium, if no roof was outside it. « peculiar kind of inner pas- 


Sage, not a triforius, extending around at the springing of the vaults ana 
behind the vault rits and wall arches, is found in the AbLey Church at oc. 

Seine (V-l1-Duc, IX-201), Leginning of 12 century, and others occur in the 

Cathedreis at Lincoln and tetzlar. The triforiunm is generally covered Ly 

e stone slat as ceiling or e@ tunnel vault. Galleries are arranged te add 

space and are rarer in Gothic, yet were used in the Cathedrais at Paris, 


rance, teing used even in smaller buile- 
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121 REDTENEACHFR'S sEDTABVAL ARChITECTURR, 

Goissons, and Alby, also in some German churches, uc in the Church of ¢, 
Laurentius at ahrweiler., Sut vaulted creen esllericsa tre conwen in Rowane 
esyue ag wel) as in Gothic. 

To treat variations in internal eppearence ot the trifcrium sore fuil; 
would exceed our limits. Ungewitter (Lehrbuch (p-493 et ceqg.) end Viel- 
let-le-Lue (art. Triforium) cover the ground fully. It is considered 
o paries of lew windows, ond thereftcre ell the chanses are meade, to Le ce 
soricved in rebetion to the architecture of windows. It is ctten reduces 
to simple arches without sukdivisicns, which cupport the masonry up te the 
veginning of the windows, as in the Cathearal at rouen und the Chureh at 
Sees in Holland, where in the first a seemental and in the latter «+ cusped 
round arch extends from ome pier to ancther; the triforium is elsewhere 
treated as merely the lower portion ci the windew tracery, a6 in mony Prenat. 
and German ruildinge. If instead of shed roofs, 
are used, the triforium becomes useless and is omitted, es at Toul, Oppei- 


ei’ % 


flat roofs of stone slabs 


heim, and in the choir of the Cethedral at Freiturg-i-E. 
Five-aisled Cathedcrais. 


The game system applied to five-aisled cathedrals increased the entire 
internal architecture to e very imposing ratio of height, as in the Cath- 
edrals at Bourges (V-l-Due, Ik-e62) with a centre elsle 12L¢ ft. in heiyht, 


snd at beauvais with keystones 161.5 ft. above floer; the internal archi- 
tecture is divided in five stories, over the first side aisle being a tri- 
forium, ateve which ig a second side visie with e triforium sgain inserted 
in the clearstery wall ef the niddie aisle (V-l-fuc, 1-187). Five-aisied 
designs with three different heights of aisies ore rare; the usual errange- 
nent is that with side aisles of equal height and a high middle aisle, az 
in the Cathedral at Cologne, the Cathedral at rFeris, the choirs of the 
Cathedrals at Amiens, Chartres, Kheins,end in the Cathedral at Ulm, If 
lew side aisles be added to the three-aisled hall church, as in the cheir 
of the Church at Zwetl, this gives a third arrangement for 5-aislea churches. 
Substitution of Stained Glass for falls. 

The tendency to reduce the mosses cf the structural systex iat tc conplete. 

substitution of great windows for wall surtsces, and whose dimensicns iad 


ae 


increzsed in consequence of @ growing prétorence tor stained glase cf rich 
colors, The dimmed light of stained glass required windows to be as large 

os possible, if the lighting was tc Le sufficient for the interior of the 
church. The internsl architecture of the church thus gradually changed, 

and was transformed inte a structural system, thet entirely dispensed with 
supporting walls, and enclosed space ty sheets of stained glass, whose glenn- 
ing play of color heightened the mystery of the interior. 
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tz REDTIENBACHSR'S HEDIABVAL ARCHITECTURE, 

Prom the time that the ckleng ¢groind vault supplanted the square cne, 
the treatment of the vault Leys in pairs was ne longer necessery end was 
dropred. The developed Gothic of the le century treatea exch wey of the 
vault separately ond therely perfected the entire system of internal con- 
etruction, 

Hell Churehes, 

A Sinpler form of cross section of the interior, the hall cesien with 
eisies of equal height, simplified the longitudinel seetion, which then 
scarcely differed Trom the cress section, The @slsled design with euual 
heights of springing tor ell aislgs leads with wide widdie aisle and nerrey. 
side aisles; as in many westphalian tuildings, to a higher centre eisie ( 
Fig. 268), but which is tedly lighted, since side ¢lesrstory windows are 
wanting. Conversely, the G-aisled design with equal heights ef crowns ct 
vaults and conasideratle differences in their cleer spans leads to an ar- 
rangement (Fig. 384), dangerous in conditions of stalility. Thus for hall 
‘designs, ocproximately equal widths of aisles is always cesiralle; tor the 


strength of the tuttress only affects the side aisles. by increasing the 
sections of the rote the evils of hall churches with eisles of differ- 


ent widths may Le compensated, 

Owing to spaciousness of its churches, the Italian teneissance did net 
need extracrdinery height cf northern mediaeval churches. To shoppe and 
decorate the interiors Ly expedients of antique abchitecture was its pie- 
blem, solved with the most delicate feeling for preporticn in tiasses as 
woll as in details. by asain employing sluple forms of vaults, rich cprure 
tunities were afferded for painting on the simple curteces. 

61... othe Interdor ef. Chetry. 

She cheir usually has the same height as the middle aisle, Lut in smwali- 
er buildings is lower; if higher, it is almost alweys a aye addition to 
gn older nave. In the smoller churches, its hei, ht to epea of vault is 
from one and a hulf‘to two or even three times the clesr epan; if three 
times the clear span be assumed es the height, this produces very slender 
proportions, os adopted din great cathedrals; in the Cathedral’ at beauvais, 
the helght ie nearly four times the clear spen. 

The internal erchiteeture cf the choir is simillexr te that of the bays. 
From a-kuse a wall, plain ov lighter Ly niches, extends up to the inner 
gill ot the window; for a e¢hcir aisle, the internal walls with their tase 
and the windows are naturslly woved outward, and if chevet chapels are ar- 
ranged, their internal walls fora the enclosure of the interior, The Lase 
of the choir is lewer than in the neve or ie entirely omitted, if the choir 
is veined three or wore steps. In French and in some Gerwan btulidinges ( 
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12 KeDTeNBACHBR'S MerlacVab akCrTisOTbke. 


Freiturg, Straskurg) the Lase in the choir is sonetines shaped zs a seat. 


The distance of the sill moulding of the windows Trou floor must at least 
Le more than the height cf a man, and 18 even incressea icy the iccetéon 


ot church Hotes. s'8 well shafts extend down to the tloor end rest on tae 
ss, or sometines only to the sill course and are received on corlels, wher 
the sill does not have sufficient protection, 

In richer designs in Bemanesque, the wall niches sre Sometines develop- 
ed into half-round niches, as in the Cathedral at sgires end in & Paul 
at. ‘crags, but. in richer buildings of transiticn and Gothic styles, as Loau- 
titul areades with small COLUMNS, ae in the Gathearelisc at Eonlere anda otrac- 
Lurg, in the & Chapelle at 
terial passage, as in the Cathedral at Febiturs (Ungew. Fiv. €21), or ere 
arranged on the interior of the choir, a8 on the Cathedral at basle. 

as for windows, the urches spanning thea ere genérelly concentric with 
the wall arches only when the window occuries the entire length of the cay. 
If this te not the case, the windows are set uo: 2s Figh es possitie in or- 
der to most fully utilize the light frem the clearstcry, Ghd the wail arch- 
es are even set much higher than the longitudinal arches Se, ara ting the 
main and side gisles, most strikingly in Notre Dane at Paris (V-l-puc, lI- 
269, 280) ond on the western choir ct the Church of os. Katharine at Copen- 
heim (Beit. Taf. 61, Fig. 12). The top of the window aay even extend above 
the principal cornice, if tracery gebles ke arranged sLove tie windows 
apainst which the main ctrnice abuts. what is said in regard to the choir 


viso applies to the choir eisle, chapels, bays, and conversely, 


Paris, etc.; they are then cenmnectec Ly an in- 


Nats & HOlToss 
as, ee gy es at Hol joursaaod a aakeam ae 
aa. yroduwent gas to wa * paseotbal douudo od to todwwixe wid nd Yad Aow% 
i & to0% wh? oveda Beyearey {rriedars oth | wiwlisg Sat avligliat al! ss vesant 
a iets. dotsiw: i004 day; 6 Yd beanote Yaked Slodw ail ,weleie ohio oft ic 
 wwhy itor (oatadud aie sbtasu? weetto Lonteixe odd ot eutudiniios pas 
Be =ianon ad proses tig. ghd $toltwdae odd to ated gaibivtb eediwes:.ody sis 
A oe wv ylevidnetio Ise. Qaseetdiny. gay lt. DAS. BERG od udoTd Io da bows pee 
oo g ER ,etodave letuloe) ideas dhontanag 99. 12isedal odd bas-rinsuxe Jd2 
| pias Jowde idvecibas eid to taltetes. Iszanuy R61 ,Welg oft Io Yifau Jes yao 
ie mgs HAS StNsouTs2 Agi gaoo pian Beer. «aw o1y eulaga's ban a abe. i032 
+a | ul Leoubaaq ai. S191 yao: oT, Iu soetidouw aika then Chutes bags ed < 
iy ‘e Shagir Saheie enlo vans. bus o fbble to dat freaty sai ake. 7 negtisad nity ae 
; set] ‘eile io austed Jeary ons wads dBhda ovods aanlbbias write en tas ne? ey 
\e 1d ib icue sf tewod wet dau culedp eddwst igen Balotads bas sinabes hisG'* 
| al gagabt 2a Gass. face 4 CTH .cluwh ,aRtlge g a0 ereuod agds faagtedsi ow 
Lenigys biasing o egrets, ; Said ogi BON FO ‘goqyd te bie. etd 22. whe | Jovesige 
adhe BebESeP asal ges gh CRBS ye: oie, uh aeons ei yloub ; Lethe 39 anol 
nS ae “q9¥0: Boy evideca wt Adin ox ig 22999 Ad AY baka a DB%. eaves pay 
e ‘@bineAo ade lyaco isoa vif Sen kbL ky J dledmedz ‘(team out! wiighdgabrie eat? 
es ‘hie’ al Weed aoltoet te jug -05 ‘Die. stews xia thd.ty lexogii sao doy od: 
dedgmbs YerGA OaN' 2 eoHOY Aves dats one. S097 ab toe] te Welded oh 
. oe 49% teas te vodion ofbatint. ne. bubbs. ‘es Uta niltow yetsoky vaiod ar 
tha deseo hb ol dsiw o80% aitsd ae eehoi-. Yadalig add yaev okie Sail 
‘Aetmlo ievoh tive te OyObe of2 bawaKy quad), yor: mene Eb. 80a old oh 2: gatbas 
ae Sie sowed. bade iviyot iftotare. do saat gad: neds ia aug ic. otadae tic lau 
say fidad3 oad arene’ ows’ 12 04> ibe: susan? MiwsaMe Yo wiet doiy oi? 
Seba wobalw a & woety od) ign wcla bs efbbha oil J io hha « witd % rtenh da : 
40 ghdbne ouedys IER Abtale atedsee ot dedw- hedenstnos . ! 109 Jnaodtia 
“gucry elie Te ete “al septs Javeio bas oftde tholta dalegado apa BBO qa 
west ots ti devas 4 j08. abi whe to saldoustaies, to Weseye oJ baw’ ayia be 
| wired eup ine a* “Rot ows elas ed! Je Sunes. tise ‘ate ak bese iqnag “aaa ebz 
oi? tesived sen] avo wd Beeldvayes! bite ayetreroe ids doide . tudved ens ‘nd 
to 2 10ttetKe WHd G2 stencyTo) fou ese amnegu dan? gAT. adyean sd bas even 
sat beds (quae wtew hengiase agttbitud teak lags edd. tap . jaedowis edt 
‘oft si pevelgaoo Ine eten xo ,beduiag law, Sei eg2- ¥Eleuna aabaon 3 tiwvaen 
~ae “to. ‘Drea loots .fewredae atid ad Stadoy te ssasaee. aT oongag Le aed asa 
feds ao bos ‘footte MEGA? he arsine ts at? go. bowed ots aviorudo eonpaais 
 “@teor alee to ueHtagber ed? 10 aetid .aoker2900b bee aglelvibdus eup bias 
ots: ‘WD bx does efastl: weed qe sata had ae ae ‘Weeding oa ad 


124 REDTENBACHBR'S hotTanVaL «RCH AITECTUE qe - 

SECTION 7, SATERNAL ARCHITECTURE, 
C2, External Construction in General. 
mach bay on the exterior of the chureh indicates a iay of the interior; 
istend of the triforium and gallery sre external pacsacées above ths reets 

les, the whole being crowned by a prest roof, which mater- 

islly contributes to the external efiect. Cutside the internal well piers 
the vertical dividing members of the extericr, ie piiesters in Roman- 
esgue, and in Gothicbuttresses and. flying vuttresses | very effectively eet 
the extericr and the intericr oe prominent srehitectur al members, with 
compact unity of the plen,. the general exterior ot the’ nedizevel church 
forms a vich and herwenius group, and a hore complex. structure cen scearce= 
ly Le found Lefore mediaeval architectite. The crocs torn if produced in 
larger designs Ly the intersection of middle and trensv ere aisles, domi- 


nates the entire Luilding, above which rise the great. masses ct thé tors. 
nthedrale and churches with doutle choirs anc Tour towers, ugually with 
two interseetion towers. as at cpires, Hentz, #orus, Leach, and Hilde bedi 
represent one ct the. chief | lypes OL Ronstiesgue BrOUSS; a second typical 
form of..extern ah design is. BEEN ji churches having weetert facades with 


two to 

intersection, like many Rhenisl. ‘Luildinge. The most complete example or 

a rich catnearal. with, 81x. towers. and an intergection tower, is German, eas 
the Cathedral: at Laon. in ‘Prance ,: 8iso ith ceven towers, wae never completed 


s 


wos, ti bidrd | in, the croc? cian with one massive vewor over the 


To these greater works way be cae en infinite nusler of smaller build- 
ings, which vary the. primary motive of Latin cress with its different cheis- 


¥ 


endings in the most diverse ways - they extend the scope of medineval church 
architecture, always within the arenes of strictly formulated laws. 


The pich fore of western facade with one cr two towers, the porch, the 
callery, the gable of the gidale aisle with the great rose windew and mag- 
nificent portal, contrasted with the eastern choir with square ending or 

Bp eee. srojecting chapels, choir aisle end chevet chapels; the richly groug- 
od design and the system of construction of the nave, suggested in the face 
nde and completed in the choir, assume at the intereecticn a unigue change 
in the design, which characterizes end harmunizes the contrast Let ween the 
nave and transepts. The Kenaissance was not fortunate in the exteriors of 
its churches; only the smallest buildings designed were completed. The 
western facades usually remain unfinished, or were cnly completed in the 
Lute Renaissence, The essential points in the external treatment of Ken- 
sissance churches. are tased on the grandeur of their effect and on their 
antique subdivision and decoration, then on the reduction cf their root's 

to the smallest possitle size, so that they have little effect, ond on the 
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135 REDIENBACHER'S MEDIABVAL ARCHITECTURE. 
treatment of the facades as ornamenta] parts, which do not always indicate 
the internal construction, a8 in mediaeval erchitectire, 

82, External Construction in Detail. 

Jowers and western Facade. 

Komanesgue towers ere sometimes round, as on the Cathedral at worms and 
the Church at Pfaffenschwabenheim, but are chiefly eyuare, as aise in Goth- 
ic; entirely cctagonal towers are rare, but occur al Gelnhausen. The tow- 
ers of the Pfarr Church at Stey are hexegconel, as well as those of the grea 


r 


« 


Church ab Haag; a tower in Pressburg is heptagonai, and another on the Cap- 
uchin Church at wiener-Neustadt 

The oldest French Renaissance tower, at Perisueux, is entirely antique 
in treatment; pilasters or round piers support antigque-lixe principal corn- 
ices, and between the upper principal stories are inserted two lower ones, 
the first having windows with streight lintel 
- and third having round-erched windows with erchivolts, the uppermost hav- © 


a 4 ‘ 
S end zatle caps, the second 


ing pointed arches with archivolts. On the square tower stends a snail 
circuler temple, terminating in a dome like a pine cone, according to Vic- 
lletele-Luc, this tower is of the first decade of the 11 century (V-l-Lue, 
‘I12-28¢), The tower of the Palece of Liocletian at Spalato contains a prin- 
cipal motive of French Romanesque towers, the rich compound piers, the ccup- 
led windows, and the treatment of wall arcedes; these towers rise in sev- 
eral stories and diminish upwards ty bold offsets, their upper part fre- 
quently changed inte octagonal form, and they are characterized by point- 

ed gables, stone spires end luthern windows, Turrete are also found at 

the base of the cetagonal part, The usually square and rarely round Fom- 
anesyue towers in Germany consist of oa series cf stcries above each other, 
whose walls are broken by Single or coupled windows; the sukdivisicn cf 

the wall dis in Germany Ly pilasters,connected together by a round-arched 
frieze beneath the telt-course. Towers of varly Komenesque churches were 
sometimes staircase towers up the attic, rising in simple and untroken forn, 
then ré¢eiving a-telfry with richer treatment; the lower apt, wes not 
decorated or was merely broken Ly small windows to light the stairs; thus 
on towers in Regensburg and on the western towers of the si at wurg- 


burg, Romanesque towers were cither covered Ly stone spires or wooden roots, 


and lead, shingles, tiles or slates, were enployed as the covering mater- 
ial; according to the plan of tower, the spire was square, cyramidal or con- 
ical, lozenge-shaped, as on many Rhenish tuildings with towers ending in 
gables, and lastly, cetagonal pyramidal. a rare form of Romanesque tower 
with internal dome or cloister vault, whieh sometimes appears on the exter- 
ior, ocours in a group of middle Rhenish churches, the towers of the Chureh 
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cof 3. Paul at worms, of the Churches et Guntersiium and alsheim, the tow- 
er at Dittelsheim, and the towers of the old Cathedral at wetziar. (Beit. 
Taf. 80,, 2%, 82), 


The i etna of French Romanesque towers, and found on the towers at s. 
Leonerd (V-l-Duc, III-295), Uszerches (V-1-Duc, geoee208), Lincses (V-1-0, 


111-298), and Isomes (V+1-5uc, I1I-216), first cecur in developed ana per- 
fected fora, combined in an imposing proup, in the intersection tower cf 

the Church at Vernouillet (V-i-0, Tl-223,224, 225; the iuthern windows 

and angle turrets are here developed intc massive canopies to flank the 
octagonal spire. This tower ie the wcdel for the massive cathedral tor- 
ersat Chartres and Senlis, and for many smaller towers, the syuare chenges 
into the cetason to support the spire, The transiticn from square to oc- 
tagon offorded oppurtunity for adding wassive canopies ending in spires, 
naturally made trianguler (Fig. 3€8), as at Senlis (beg. of 13 century), 

or aquare ides 986) at Chertres (1140/1170), pentezonal (fig. 287) at 36. 
Pere (V-i-b, III-&e¢; tea or octegonal <a 266), os on the Cathedral 

at Laon, (1226-1225; V-l-u, I11- 287). The primary motive of the termina 
tion of the Gcthic tower was Sy created. a4 turther development cccurred 
Ly treating the octagonal portion of the tower as a oe story, this 
being made teller than the lower square stories, as at Lacn and on the Cath- 
edral and the Church of &. Nicaise at Rheias eran y IlI-291); the massive 
ongle canopies were transformed into great angle towers in cne or two stor- 
ies. 

The motive of western facade with two towers for cathedr 
haustively treated in the introductory sketeh of the history cf 

ure. Its forms in detail will Le studied according to the crozress of the 
different parts, 
Towers in Gothic. 

Towers in Gothic stvle essentially differ from those in Romanesque since 
they do not merely consist of nearly similar stories placed alcove each oth- 
er, but each story has its special purpose, Upon the tase rests a substruct~ 
wre, partly intended fer an entrance hall, partly tor ringing the Lells , 
or the stairway, This is succeeded Ly a in story, sometimes used as 
gellery end organ loft, or sometimes for the clock. The thira story of- 
ten serves as a belfry and the dwelling of the watchman; it usuelly term 
inates with the transition from sguere to octagon, The belfry is sometimes 
followed ky a fourth story enclosed Ly tracery, above which rises the spire; 
thus on the Cathedrals at Fe@iburg and Strasburg. sither story may be omit- 
ted, or they ¢erve in a different sequence the various Puro Ra mentioned. 

Korizontel subdivisions of towers, from the nassive water table to tase 
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127 BDTBNSSCHER'S MEDIAEVAL ARCKITECTURE. 
cf the octagon, are Sib: of 2 subordinate nature; Lut the commencement 
ot the octagon and the Lase ot the spire are seperated by bold herizontal 
nasses, moulded members,balustrades of tracery, or a series of gatlets and 
rinnacles. The angles of the square terminate in gercups of free pinnacles, 
which load the angles and forces the thrust of the vault toward the axis 
of the tower. Smaller towers vary the motive in varicus ways Ly omitting 
some stories, by Simplifying the style, or Ly introduction of many origi- 
nal ideas, not permissible in large Luildings. sen were least inclined 

te secritice the octagonal stcry and the transiticn from the square to 
the cctagon. 

rven for square towers, always found in countries using Lrickwork, like 
Lolland, the wooden scire was made octagonal on a sguare base, The stone 

cire was closed at first, but with a general reduction of architectural 
masses it was made open and consisted of the richest tracery, a mode cf 
treatment scarcely found in France, tut not rare in Geraany and at its cli- 
max in the towers of the Cathedral. at Cologne. 

The treatment of Romanesgue towers in detail presents few special mot- 
ives, pecullar tc Homanesau 


veated with the usual forms cf church architecture. ‘shat applies to win- 


e and not likewise emplicyed in Uethic, few not 


Ve 


dows, string-courses and cornices, columne and pisrs, veults and buttress-+ 
6s, also applies tc Romanesque towers. but the towers in the Gothic ctyle 
exhibit many peculiar mctives to them 
&d. Forms of Towers in vetail. , 
rroceweding to details of treatment of towers in Gothic, the forms of the 
different stories and their connection with each other first come under 
censideration. 
wave of tiffersnt stories. 
ory generolly serves as a vestilule, and its height is us- 

ually eguel to that of the side aisles; hall churches are dividdd in twe 

t 


, 


Church of Ss. lis 


y 


stories Ly a gallery, eas in beth at MarLlurg, and the 


hie 
height of the gallery fixes the height of the lowest story, The two low 
est eric a together corrséepond to the height of the middle aisle or that 
of principal gcruite; uo proportions naturally resuit from the commun- 
caution of af} purts of the Luilding with each cther Ly galieries, passapg- 
Bs, ete, The second story is generally on organ gallery and may be entire- 


ly owitted, if the tower is entirely included within the tody of the church; 
the gallery and trifcrium usually extend around the tcewer éxternslly or 


internelly and acrcss the west facade, forming a proper expedient for con- 
trasting the horizontal with the verticsilisnm of the architecture; Nctre 
is and the Cathedrels at Rheias and atiens carry cut these ideas 
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138 REDTENBACHBSR'S MEDIAeVAL ARCHITECTURE. 
in the grandest way. The upird story is treated as a belfry and must Le 
highest from the ground, andathe tetter dispersion of sound on all sides, 
it must rise high abeve the roof of the churen; if this roof te very high, 
a story is usually inserted between the second and third to avoid excessive 
height of the third story, and this may be made very low in proportion to 
the others, as on Notre Dame at Paris, or it may attain a considerable height. 
and even Leceme a third story, os on the Cathedrals at Cologne and at stres- 
curg. 

The windows correspond to the importance of the stories and are largest 
in the belfry as openings for sound; in serly Gothic, they are treated ad 
eroups of two or three windows with tracery in the test period of the style. 
if a subordinate story is to ke separated from the belfry Ly a horizontal 
wemser for the elock or for the dwelling of a watchman, es con the Cathedral 
at Freiburg, this will only Le by a slight indication of the horizontal 
on the exterior, and windows and tracery will extend through the entire 
story, anh increase in number of stories of the tower would directly re- 


sult from arrangement of galleries over side aisles, but one merely appar- 
ent may be produced Ly horizontal nenters on the extericr, as on the low 


er pert of the towers at harburg and Freiburg, partly to make the belfry 
sppeay larger, partly to diminish the tower by destiny ty in the masonry. 

Horizontal terminations of towers, as in many French and tnglish Suild- 
ings, were not intended in larger buildings, but ere only found cn unfin- 
ished towers. The top story terminates Luttresses in groups of pinnacles, 
and alsothe angle turrets, one of which and sometimes all four, are stair- 
case towers, aS on the Cathedral at Strasturg. If angle turrets are want- 
ing, a single staircase is added to the tower, if ascent be not afforded 
ty wooden stairs inside the tower. These stalreese towers may be errangese 
as previously mentioned (Fig. 205), but ere joined to the sides of the tow- 
er (Fig. G69), as in many Dutch towers, and end as required Ly esthetic 
reusons in short er long spires, which increase the effect of the spire of 
the tower, These small spires are of stone or of wood, same as the mein 
spire of the tower. Windows are either spanned ty arches Leneath the main 
cornite, er extend aleve the main cornice of the tower and then have gab-_ 
les, interseeting the main cornice and joining with the galleries and ang- 
le pinnacles to form the crown of the tower, Detulls of these gulles wild 
Le desorited under the erchitesture cf windows. 

Stone Spires, 

4 stone spire may be produced ky triangular walls equal in number to its 
sides, holding each other in equilibrium; if perforated, then are they many 
strute connected at their ends and in equilitrium, The steeper the sides 
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1389 REDTENBACHER'S MEDIABVAL ARCHITECTURE, 

of the spire the less their thrust. Tho spire may Le wore exaily overthrown 
by the wind, the lighter its material tnd the larger the surface gresent- 

ed to the wind. Thus stone are preferable te wooden spires, and perfor- 
sted are better then solid spires, or perferated spires may te cerried high- 
er than if golid, for eyual dimensions of Lese, Spires either stond with 
sides parallel (Fig. 390) or diagonal (Fig. #91) to the sides of glen ot 
ice story of tower; for sguare towers with octagonal spires there are the 


seen employed normal forme (Figs, C92, 3¢2), and for octagonal towers 
RO vr - 


the arrangements as shown. (Figs. 904, G96). 

For conics] spires and these of slightly curved, outline (Fig. 2388) joints 
of the different courses ere generelly made normal (Trepta in stiesse; Un- 
gew, Fig. 222), but fer straight spires they ere nage horizontal, so thet 
the spire acts like a system of corlels; this construction 1s Seat ae 
and admits ot more sinple jointing. The upper pert of the stcne spire Snas 
in @ knob (Fig. 297), naturally wrought in one plece with the upper end 

he spire, and in perfected Gothic it ils shape 24 like a cross-flower, 

as for pinnacles, rarely as a stone cross or statues; if the spire Le very 


large, its upper end is constructed of several courses of stone, 
Spires for towers are modeis for spires of pinnacles, and what has been 


said in regard the latter applies to the former; prench spires are usual- 
ly ornamented ky tile-like patterns, but German spires are ehiefly plain; 
angles of spires are usually decorated by erockets. On French cathedral tow 
ars slit-like openings or holes are usually made in walls cf spires, while 
on Germn towers these are entirely replaced pby tracery; forme of tracery 
are then arranged that horizontel connections may bs supported at their 
centres if required, and their heights may Le equal (Fig. 88), as cn the 
Cathedral at Freiberg, or may diminish in proportion to the inclination of 
surface of spire (Fig. 269), as on the Cathedral at Cologne, The tracery 
is arranged to suit the construction of the spire, whether for octagonal 
spires (Fig. 400, upper halt) each course Le composed of eight stone slabs 
alternately bonded together, or for large spires esch course and side be 
formed of several slats (Fig. 400, lower helf). Very large spires are best 
constructed with eight ribs with radial joints arramied on plan (Fig. 401), 
ageinst-which as set the slats, externally jointed normal to the surface, 
internally towards the centre. By iron anchors or by projections cut on 
the stones of the upper course to enter holes in the lower course, the sep- 
arate rings of the spire are held together firmly, with other iron anchors, 
cramps, and stone dwells. Angle crockets of the spire are wrought on the 
different courses (Fig. 402) or as separate pieces inserted in openings. 
Luthern windows in spires of the Letter period are rare, tut do occur, 
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140 REDTENEACHER'S KEDIABVAL ARCHITECTURE, 
as on the Liebtrauen Churchs et orks; a verticel intermediate part with 
Windows is sometimes at the middle part of the spire, made accessitle by 
a staircase in the spire, and may Le corkelled out from the surface of the 
spire. This intermediate story in the spire itself, is sometimes cn- 

ly treated as a strongly projecting talcony, as on the Cathedral at stres 
burg and ths Frauen Church at usslingen, 

On the scire of the tewer of the Cathedral at Gtraslurg, the eight ribs 


> 


of the spire each sugport six small spires connected together, which give 
aecess to the Laleony (V-1-5, V-429).. The eight rits of the spire can stiend 
Separately and only require to be connected together at the apex, as prov- 


ed ty the ugly but interesting spire of the Church oat Langendenziingen in 


5 

executed in stone. Instead ct angle crocaets, the late mediaeval period 

schetines used tciled arches with tracery forms extending along the ang- 

les of the spire, or replaced crockets Ly pinnacles, as on a staircase tow- 

er on ths south side of the Cathedral at Strasburg 
wodeden Spires. 

wooden spires are given Ly wood constructicn, and 


The proportions 
12 y Similar to those of stone spires. If the 


of 
forms ars sub 
tower be squares, th 
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res are octagonal and change from the syuare at 

‘ &); the octagon may te set diagonally (Fig. 462 
sides of the square (Fig, 404); if the square tower termi- 
nates with patles, this naturally produces the two most commonly esployed 
orms of octagonal roots comLined with vakles, as in Figs. 200, 291, 392, 
292, In another form, the base of the spire is the intersection of the oct- 


© 
re 
<S 
ray 
WwW 
pay) 
— 
(nd 
@D 
ste 


agonel pyramid by a broach, (Figs. 405, 408), and the spire may te flenked 
Ly four smaller spires (Fig. 407); these smaller spires are usually treat- 
ed as square (Fig. 408) or Aaah angle turrets, ccennected Ly a paluet- 
rede and corkelled out like a corner tay. Octaconal towers terminate in 
spires of the seme torm, arranged with or without gables. Luthern windows 
are desirable fcr wooden spires for making repairs, and are placed at Lase 
or apex of spire or between these points, For wooden spires, the const- 
ruction further permits vertical intermediate stories with or without Lal- 
cony and Lelustrades, vecoration of wooden spires by crockets and cross- 
flowers, crosses, gargoyles, Lalustrades, etc, remains similar to that of 
stone spires, but the decorations are made of lead cr copper. 4 most pec- 
uliar tower is thet at Schwatz in the Tyrol (Fig. 410). 
hoof Spirss. 

Roof spires are small wooden gpxragzg towers under the same rules as wood~ 

en spires; on them was lavished the feeling of the mediaeval architect for 


the Bavarian highlands, a demonstration of the stalility of perforated spires 
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forn, and they are sometines developed inte architectural masterpieces, 


as on Notre Dame at Peris and on the Cathedral at amiens (V-1-i, V-459, 
Amt, \ 
SIL pe 


ransition from Square to Uctagon. 

important characteristic of nediaeval bell-towers is the treatment 
of transition from squere to octagcn. This transition is effected in the 
i I 


fe 


ior of the tower in the most varied weys, and was alsc executed ty 
different methods in Romanesque. Cortelling was simplest, as on the Cath 
edral at wurgzlurg (Fig. 411; ¢eit. Taf.. cc, Fig. E), or the pendentive with. 
a ourtial tunnel vault (Fig. 412), as on the Church at Nantau in France 
(V-l-b, VII-110) and on the Liebfrauen Chureh at Oberwessel (Beit. Taf. 24 
Fig. 1). aA peculiar cortelling 1s shown by the dome over the intersect- 
ion of the Church at Monttron (Fig. 414; V-1i-u, IV-355) and also in the 
pyrauidal corbelling of the Church at Loches, supported by a series of pro- 
jecting courses, passing from square to octagon (V-1-D, Iv-26é), as well 


as the tower of the Church of &. Burekhard at Surxburg (Fig. 418; Beit. 
Taf, 38, Fig. €),. and that of the Liesfrauen Church at Wurzburg (beit. Taf. 
Of Aw aor ate 

4 form of transition from square to octagon is common in French Roman- 
esque, that of the spherical vault (Fig. 415) divided into several annular 
courses and connected with demical forms, and found on towers at aslshein, 
Gunterstlum, and & Paul at worms (beit.Taf.cO,Piss, 236; Taf. 21, Pema 

Transition from square to octagon may also Lez made concentric rings, each 
forming a tunnel vault set diegonally, as on the tower of the Church of 
Ss. Jodocus at Landshut (Fig. 416). 4 peculier sclution is in the vaults 
over the intersection of 5. arbogest at Ruffach (Beit, Lat. sp,, pig. 7; Fig. 
417), and in combination with spherical and conical vaults on the towers 
of the Church of 5. Faul at Worms (beit. faf. SO, Fig. @; Taf.22, Fig.5), 
also in a very ornemental manner over the intersection of the Church at 
Gelnhausen, | } 

The favorite transition from square tc octagon in German komanesque church- 
es is that with spherical vaults (Fig. 418), employed in Cathedrals at Spires, 
worms, end Mentz, A richer treatment was given to the transition from square 
to octagon over intersections of Gothic cathedrals, unusually rich in the 
Cathedral at HKerzogenbusch and in the Cathedral at hilan. The simpler tran- 
sition from square to octagon cn the exterior hasé Leen mentioned in the 
treatment of stone and wooden spires; stone spires generally require at 
angles of the square base of the polygonal spire heavy masses, canopies, 
pinnacles or angle turrets, and to be strengthenea at angles by buttress- 
6s, developed into massive groups of pinnacles in large towers, as on the 


= 


- 


ae" ame ¢ 
fe tess, é te. ~e. solid os ‘Teneiey 
P ; orn eee 

nage vet borstaat a we ‘ya evita nabson, to eu‘so} yrentsd 
$60 “Yaoiteustano9 ‘ha: Redeye wal wi tyndide: 
oe o ew ‘bae's ge at udhget 818 juhidien? bar sitdentI Jo 
x supe aor? fats taag a3 “19 -easgt- toit-bas sei Liss ABTS. EH wwe git) 
yaad hatioyetoo ‘eay to aot req Piette & vatone'sss wd besnborg 930. 1008 
J bas, A823 (453 tga. want! j@Le vt). sea MME wt hoT? baqoley 
rag hew'i0g jue Fig Aone - BERGE. to aes J baoys's ynon Las 5 Tenet 2 ‘te nofsovLors 
a me “ea gt’) etigs aad So ashe bag Regbe: pad mo gutbasse. sia fo8 {fame 
us paths i202 - ehan at hoe Ie od. pape ort aoltpeasa. {883 (523. es 
- tetod ods 19 ae (tse yt) astay Qa dbentedas boyede—eaos’ ‘to noi tueaa? | 


fet 
Bs 
as. 
tte 
oe 
pee 
ee 


Eivtahiied pudiew™ as teithaitied | Say no’ as’ (SSH: (SFa) > cimosea 


yr ‘ re ‘ 3 Sail “Lerened (bts? sot * "38" 
‘i aad ted git abtdad tel? viavieeteg, ew goto ita -Thvoe tov to ayamiog] 


“332 asim ensidusoot; ts pgbage {989, Paetot ity 1g “Jaut re cee De AP od ae ip 


_ sanesig honebiw -o5 9)! Pell) etd: bettupes sued ‘bane “eede iy) Bo. Ye & aol O26. 
ge to} Aywone, sobay’ Pot gee [lew eas eae Van te Ga: g Seah oe “ei ar atile 
Saath wettet ehoane Bbosiies to2 bebste aed get nese) eh i. hig eebom E- 


aie , : 
Boke set sttjoeiorg oludtissy & bs heteet® ed gods save de daog. eas 20m hie vase a) 
ae “ad: ae: gi tb 10300 plsdiog od? 0 @itadhie 943. dite . oF eostuva Llewade 3% 


' loente (Lietwied tettoy wiy-atoab and ‘Yo pyoreinath, bar ‘thew “to agendotas | 


Saal as ‘eletiyeo™ iets evede. bowl ino Ss che Iie vid” yf ballii wigy ae yal. 


Wisiticstia ‘para baye tga g. te: ie sd deca’ ys t26- VS “ote - “$e: benkiiuss,. 


“te enioot, asi ion’ bafla-os ‘pid Bas “QieJaad ts leabethes Ohe ye inc ve3 
wed bw dodom yf detide gs. tab Lea! ets alétioq Site's ted: 80ORGE, AL yi diet? 
odd +o yainage ent asbivin. gh beane “pa tiga is qinep. node e Gus: fesntl « 

“beltiss pitted “best edd ahedi Ht tetas sod g- veo ‘beeTO0. et doitdy yewtbeb 
 webaiw noanets edt 40 ‘gawsdob. ait to Abinegakd eis” §misoloas dow as yd 

asi > fovea. {e814 edd Yo ‘isendiet? ap? ovitow Sdy beniaios oldjod AT 
belie ge Sma tase, oh aman ‘edd ‘ vicenanadl tei ey cotta 


fs ye atdaadt to 


RE: 
te sees. bojeta—sa Je ta to (Se) Aly) mle teu Jo . ‘faabed ged bf Lo etd 12 


owl edd at allow to e@gend: abil teeny eat. ‘ada. jereane dS: feted etae., 


ee to. tavago laren’ edt” Abie” beguborg ei lsaiy anw Jue, “00h, ‘peBivde los” 

. ‘al Jeototy ols x bedtenenie otey 8tAeaunon adn Liotg tg 2 beLieg | owt .. 
errr ni quoas we ti03 fous 39 aol gnexe Sasol tingées | yao t ait nei nd. 

at fino de idet de" dtadacang, vid a eldine ged | ds” Ap mutt sé Joie eis. ‘ai ekpeo 


© io aAfvgasjout ai beegeoe1 ors 2ittoa baa” sind... wthesgat aael. wo a ain... f; 
ig facriasor wat OS eS Bett . isthe ged. stake ea} aiid be: ott ay Btoe. - 


‘feuaeout od! to Syl ylk xovdod CORR g7d) ehavod bese sonss 20. vbobings We, 


142 REDTENBACHAR'S WELT aEVAL ARCHITsCTURs. 

thedral at Freiterg, tower of &. Stefan at Vienne, and on the Cathedral 
at Frankfurt. 

Primary forms of wooden spires may glso Le employed for stone spires, 
changing the system of construction, thus small towers on the Cathedrals 


> 


™ 


at Strasvurg and Freiburg are treated in the same way es wooden spires. 
(Ungew. Fiz.874). Fe 
secon are produced ty arranging a short portion of the cctayonal part, de- 


~ 


culiar and rich forms of transition from syuaere to cct- 


veloped frou the square Lase (Fix. 419; Ungew. Pigs. &¢6, 822), and Ly the 
~rojection of a tower Lalcony beyond Lase of spire, then Le supported Ly 
4<O; Un- 


cew. Fig. 669). Tronsition from square te cetagon ie made wost complex Ly 


insertion of cross-shaped intermediate ports (Fig. 421), as on the tower 


smell cclumns standing on the edges and sides of the spire (Pig 


ct the old Cathedrel ot Wetgzlar (Fig. 421), or of star-shaped uasses of 
masonry (Pig. 422), as‘on the Cathedral at Freiburg. 
Sf 8h. Portals, General. 

Decrways of mediaeval churches are relatively emall, seldom higher than 
11.4€ to 18.40 ft., just sufficient for passage ci processicns with can- 
cpies, church Lanners, eto. The great thickness of walls in the iower 
stories of churches and towers required the portal to Le widened extern- 
ally, to wake entrance easier; if the wall was net thick enough for such 
increased width, frequently demanded for esthetic reasons rather than fer 

ouvenience, the portal must then Le treated as a vestibule, projecting from 
the wall surface to suit the widening of the portal. according to the 
thickness of wall and dimensions of the doors, the portal naturally became 
more or less imposing. jamts and soffit were recessed in rectangular off+ 


rr 


sets, as in the example from mentz Cathedral, Figs. 422, 424, the reentrant 


engles were filled Ly saall coluans, continued above their capitals as plain, 


aoulded, or decorated rounds (Fig. 424). Convex engles of the recesses 
remained or were cut off Ly mouldings, sc that a splayed and effectively 
subdivided door jamb was finally produced. With the development of sculp- 
ture, portale of prominent monuments were ornamented Ly the richest decor- 
ations ond figures; magnificent examples cf such pertals occur in homan- 
esque in the Schotten Church at Regensburg, the kcnastery at Heilskronn in- 
Suveria, the Cathedral at bemierg, end the se-called Golden voorway at 
Freiburg in Saxony. Larger portals are seldom spanned Ly arches without 
a lintel, but a stone central wullion usually divides the cpening of the 
doorway which is covered by 2 horizontal lintel, the load Leing carried 
cy an arch enclosing the tympanun of the doorway or the transosi window, . 
The Gothie retained the motive for treatment of the portal, given Ly HKom- 
enesque, Lut changed the mouldings (Figs. 425,428), usually spanned the of- 
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143 REDUENEACHBE'S M&DIARVAL ANCrITECTURE. 
ening ky a pointed arch, and employed for decorations its entire apparat- 
us of tracery, pinnacles, gables, canopies, icliage and fisures. such was- 


terpieces, as shown by Fig. 4£7 from honestery at Strach, are shown Ly near- 


ly all larger cathedrals and churches, ‘Smaller doorways in Romanesque end 
Gothic are merely spanned by one or more concentric arches and felsic HOSL 
varied and picturesque forms, differing from the usual one (Fig. ¢ 
edrel at Hentz; Fig, 426, City Gete at andernech. Figs. 426, 42 
are et a scale of 1: 40). 

The doorway is entirely independent in form from the rectangular leat 
of the door and is generally covered Ly a horizontal lintel, whose span 
nay Le reduced Ly corkels (Fig. 428); te prevent fracture, this is sone- 
Limes very high, es on the Church at Montreal (Yonne), where it is 2.¢4 
ft. high for clear span of 5.26 ft. (V-1-D, VII-412). If made of mater- 
ial easily broken, like voleanic tufa, as in many Prench Romanesgue works 
and Ehenish buildings in the transition style, like the Church et Sinzig 
Seer it is made deeper at the centre and the load is car- 
vied by two voussoirs of hard stone (Fig.4@9). It often forms a single 
ciece with the ia ease: the doorway, as On the Church at hiederingel- 
hein (Beit. Taf.7,Fig.2), as well as on that of ©. kartin at Colner. 

For larger spans, the lintel of the doorway is constructed of numerous 
stones with complex jointing, as on the portal of the Church at Viliers- 
SePanl (V-1-D, VII-298). It relieved of lead as much as possible, by the 

inpanun and by a transom window, ond by @ peculier arrangesent cr joint- 
ne osbove it, as on the Cathedral at wetzlar (Beit. Tei. 10,Fig.é) and. on 
the Perish Church at Steyr (Beit. Taf.11,Fiz.8), end also Ly discharging 
arches. In Gothic the stepped recesses of the jambs of the doorway some- 
times entirely disappear end are replaced Ly ho damks, tefore which 
stand small columns supporting the recessed erche 

Oppurtunity for ornawentation is offorded by the rouse of the arch and 
its hollows; Romanesque portels employ geometrical forme es crnaments, re- 
calling wood-carver's work, with running bands of leaves and stems, inter- 
woven and combined with figures of animals; Gothic eiploys rows of grace- 
ful naturalistic leaves, garlands of leaves, and « serics cf figures Le- 
neath canopies. Tympenuss in Romanesque and Gothic were chiefly adorned 
ty figures, frequently in several series, sometines covered by foliage, 


rs 


and treated in the most beautiful manner in Romenesque on 6S. liartin at Norms, 


ang in Gothic on the Chureh of 8. slisaketh at kerturg, and the Cathedral 
at Freiburg. A rare tympanum with centre occupied by a suspended keystone 
on the Cathedral at Wwetzlear (Fig. 430; Ungew. Fig, 762). The Letter Goth- 
frequently divides the tympanum into panels ty blind tracery, with or 
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without figures. between the eclumns of the jamkts in richer designs were 
interposed pedestals with figures, sometines larger then life ond cover- 


ed ty canopies. Luxuriant Gothic also employed tlind tracery on portals, 
wherever oppurtunity was found, The small columns of the portal stand on 
low pedestals, Sometimes on a Common Lase in French cathedrals, ornament- 
ed Ly patterns like fabrics, as on the Cathedral at amiens (Ungew. Fig. 793), 
or ky draperies imitated in stone, eas on the Cathedrel at Rheims (Ungew, 

¥} 


The treatment of smaller portels, of which a rich collection is found 
in Villetrle-Duc (Arts. Porte, Porche) and in my Beitrdge, admits of very 
varied forms, sinte the smaller span permits different treatment of lin- 
tel of the doorway, not always required te ke straight but may ke arched, 
so that meny forms Imay Le justifialle in smaller work, whose use must be 
excluded from great compositions, that these may not assume a character 
of littleness. ‘Simplified construction permits many solutions impossible 
in great works. Thus over small doorways in ecclesiastical and secular 
architecture, be lintel of the doorway.is sometimes cut as a pointed arch, 
or ag twe coupled round arches, like a doorway in the Cathedral at Frei- . 
cturg (beit.Taf.7,Fig.@), or as a trefoil arch, especially in transition 


IP} 
Gehe 


. 


Barly Gothic. Late Gothic and northern @arly Renaissance, which al- 

weys employs as many Gethie as Renaissance forms, obtain richer forms of 
lintel of the docrwey by combining straight and arched forms, around which 
the mouldings of the jemks extend as an archivolt. 

or small doors and docrways, the tympanum is entirely omitted, and accord- 
ing te width cf doorway, strength of materials employed, and requirements 

to Le fulfilled by the doorway, the lintel of the doorway is replaced Ly 

on arch, which may take any possitle simple or compound form. The section 

of the jamb is composed of rounds, hollows, fillets, ana chamfers; capit- 

nlg at the impost are generally omitted, ana rounds usually have Lases and 
vlinths like those ct piers, yet mouldings sore frequently stop on an in- 
clined plane or terminete in a special ending cr return, a favorite idea 

in Komanesgue, transition and ferly Cothic, and treated in the most varied 
manner, like roots, Claws of anisols, wen The Gothic Renaissance usual- 

ly shaped Behe endings as volutes with acanthus leaves, against which mould« 
ings stop. } h i : 
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The western and the transept feeadés indi¢ated tie ‘cross section of the 

, just as the exterior of the Lay is merely the converse of its in- 
erior. The principel motives for treatment of the facade are given Ly stren- 
sthing angles Ly Luttresses und their loads, by towers and treatment of the 
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portel, by horizontal galleries, and by arranging ordinary or wheel win- 
dows. The gceble then terminates the melt oved. 1 usuelly requires windows 
for light, either tall or wheel windows, or metimes square ones. 


If no windows are in the gable, it will. Se made lighter Ly internal or 
external recesses in the walls; tut if windows exist, these are small in 
oroportion to those of middle and sids aisles, since little light is re- 
quired in the attic and much in the nave. The roof gallery of middle ais- 
ie is often retained at the base of gable, so that one can passe nearly 
the churcr at the height. of main cornices. These are the governing ideas 
for developing the facade. 

If the gable Le supported by one or three great arches or has a great 
window, os on the Cathedral at Liuburg-a-L or Notre Dame at Paris, 1t re- 
cuires loads cn its ends, which may Le small towers, but do not need to 
extend to the ground; the eallery passages then extend through the small 
angte towers. The gellery is often placed in the thickness ef the wall, 
so thet the gatle is merely enclosed by a thin wall next the attic, but 
its front surface being divided into open ercades covered Ly stone slats 
cr tunnel vaults, changed into tracery in Gothic; exancples of these are 
on the Cethedrale at Limburg and Wetzglar, or in Gothic on the Church of 
3. Katherine at Oppenheim and the Cathedral at Regensburg. The recesses 
in the gable wall were usually repleced ty semicircular niches in Rhenish 
Romanesque Luildings, or by niches with statues in French buildings. They. 
are rer repaint by tracery ih Gothic. 

ie gable wall of a church has a simple coping cornice; step pped or Lat- 
sedated gables are rarely arranged instead, Lut correspond Letter to sec- 
ular erchitetture. The epex of the gatle is generally crowned Ly a cross 
or flower, rarely by a statue or group of figures, in Gothic style chiet- 
ly Ly a cross-flower, If height of gable be less than its width, as usual 
in Romanesque, its coping usually remains plain; Lut as Soom as in Gothic 
it Lecomes equilateral or its height equals a@& or exceeds its width, esth- 
etic needs require it to have orockets, also employed on lower gables of 
richer Gothic tuildings, but repleced in the richest by foiled arches, pin- 
necles or statues. 

The use of gables over portals is natural, to protect decorations of the 
portal from rein Ly roofs, or to ufford proteotion frow rain to persons ke- 
neath them; the last leads to projecting the roors of the portal more and 
more from the plene cf the wall, scmetines extending Letween the buttress- 
6S, sometimes treated es a separete porch, jater is cenoved from shed roofs 
kehind the cables by gargoyles, frequently employed as favorite decorations 
where thegautili ty is entirely lost. Removel of weight from the portal then 
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led to the perforatapn of gables and their ornamentation by stetues or tracer 
ery; the necessity of a passage above the portal and behind the gakles, 

and accessibility of all points, which would suffer injury from weather 

and reguire repairs, led to passages behind gatles, which then lost their 
utility and becene merely decorative. Cathedrels at Amiens, Rheims, and 
Strasturg, afford magnificent exasples of such portals with ornamental 
gatles. Gables were retained as ornamental, even if galleries of commun- 
ication Lehind then were omitted; ornementai gables were indispensable to 
richer treatment in cerfected and later Gothic, also universally as mere- 

ly ornamental, like the pinnacles, Luttresses, tracery, and other access- 
ories of the perfected style. This is true of architectural forms, crlg- 
inally structural and serving useful purposes, like columns and piers, vaults, 
etc., employed in the late mediaeval pericd as purely ornamental and for 

all conegivatle decorative works. 

Gatles berrow from the western and transept gables their details, orn- 
ementel pinnacles, cross-flowers and crockets, recesses in wells, windows 
cr wheel windows, niches with statues, foiled arches, and the like. Por- 
ches are to Le considered as veulted rooms, whose exteriors have the entire 
decoration of the portal; they are generally rectangular, rarely triang- 
uler, ss on the Cathedrals st Regensturg end arfurt, and are also sometimes 
hexegonal or cctagonal. They are further single or arranged in pairs, like 
the teautiful porch of S Urbain at Troyes (V-1-Duc, VII-201), or are first 
developed into a group of three vaults on the Church of 5. Niceise at Rheims, 
They are generally one story high with roof and balustrade, are covered by 
a terrace, cr are sometimes in twe stories. 

87, architecture of windows. 

The mediaevel architecture of windows results from the use of two nmetives, 
Lorrowed trom Roman end from Early Christian architecture; the window was 
either regarded as an opening in the wall surroundec Ly a strong archivolt; 
the straight lintel, round, or pointed arch spanning the opening, togeth- 
er with the window jamLs, scon developed a splay to edmit the most light 
cossible, or into rectangular recesses towarcs the centre of the wall, just 
as on the portals; the reentrant engles of the recesses were filled Ly rounds, 
angles were sometimes moulded, and imposts were deccrated Ly smaller capit- 
alge and the lower ends Ly bases and plinths. The general transformation 
of mouldings inte softer forms, already treated in the forms of piers and 
rits, was cerried cut with the development cf the vaults in Gothic also 
cn portals and windows, as for all other moulded members of the tuilding. 

windows in Barly Christian were filled Ly perforated markle slats, whose 
transparency somewhat increased the dim lighting of the interior. after 
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a? REDTENBACHKGR'S MeDIAEVAL ARCHITECTURES. 
the rediscovery of glass staining, already known in antiquity, first em- 
nloyed in the middle ages in the Monastery at Tegensee, then in the Cath- 
edral at Augsburg, windows were generally filled with glass, 

Windows in Romanesque are round-arched almost without exception; those 
in transition style frequently have trefoil arches, and those in Gothic 
are preferelly pointed. Square windows are very rare in HKomanesque; even 
very small windows have lintels cut out in semicircular form. In trans- 
ition or ferly Gothic, ornawental Llina erches ere usually worked on the 
lintel in form of a half gquatrefoil or incomplete trefoil (Fig. 421), es- 
vecielly on secular and monastic Luildings, as on the Church of 5. hatthizs 
at Treves; in forly Gothic, these forms usually change into cusped point- 
ed arches, Lete Gothic extended its repertory of forms as much as possi- 
the Romanesque nearly sonepolized the reund arch, it was not excluded from 

Gothie style, but in earliest Gothic was in use together with the point- 
ed arch, Late Gothic more frequently used it for the same reason as the 
straipht lintel and often avoided the pointed orch entirely, or assigned 
to it enly a subordinate importance, as on many Belgien and buteh build- 
ings. 

The pointed arch belongs to the Gcethic, and was never employed in Romen- 
esque style for decoration. The transition style, especially the Rnenish, 
tends to use unusual ferms of windows, which may Le regarded es variations 
of trefoil torms or half wheel windows; examples are from the Cathedrals 
at Treves (Fig. 431 a) and at Namburg (b), from the Church at Gladbach (c), 
and from Neuse (d), 

E&. window Tracery. 

As windows in Gothic teccme larger, they reguired division into parts 
seldom exceeding 3.26 ft. in width, but chiefly a little more cr less then 
1,24 ft. They were divided Ly vertical stons mullions, mouided like jaubs 
at top connected with the jaml zouldings Ly arohes (Figs. 482 a, 482 tb), 
“his gave the primary idea of window tracery, later s¢ important in Gothic, 
sven employed os a were decoration for surfaces, The rounds ea (Fig. 432 ¢) 
the mullion and jamb, during the entire Lest geriod of Gothic, had cape. 

itals and bases, decorated in accordance with the treatment of the piers, 
a these were only omitted in the late mediaeval period, 

“he Gothic in England liked the Tudor areh (Fig.488 a), also found in 
beluium and Helland, rarely the pointed erch with 4 centres, (Fig. 432 b), 
but the ovel arch is common in the two last countrics, (Fig. 40e ), even 

in early Gothic it is very rare in Germany, as well os the segmental and 
the elliptical arch, Late Gothic added to these forms broken and unbroken 


ble, and first generully employed the straight lintel for windows. although 
Ne 
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146 REDTSNBACHBR'S MEDIAEVAL ARCHITECTURE. 

reourved arches (Fig.482 d,e, f, ¢, h, i), and in Saxony and the adjacent 
crovinces of north Germany, the so-called curtain-window arch, composed 

of three, four or more circular ares convex towards the opening. (Fig. 4682 
kh, 4h). 

Cne motive for filling the window without lerze sheets of glass, inter- 
mediate Letween Barly Christian windows filled with marble slals perfcreted 
Ly round openings and Gothic tracery windows, was very seldom employed in 
the middle ages; we find this motive in a window lattice cf stone repre- 
senting interlaced circles, on the Church at Fendoux (V-1-D, V-271), of 
very moderate size, 0,89 ft. wide ond eLout twice as high, arly Gothic 
employed this motive with stained glass, Loth inserting perforated stone 
slals in the principal divisions and openings of window arches and also 
filling the window with a network of stone instead of tracery forms, as 
on the Church of S/ Kartin at Hallerstadt. (Fig.4@4; beit. Taf. 16, Figs. 7,€). 

window jambs are usually moulded and without ornament; carly Gothic and 
transition styles sometimes decorate them Ly leaf-Luds and tlower-tuds, 
which in perfected Gothic were only added to the discharging orch of the 
window (Examples from windows cit towers of Cathedral at LimlLurg-a-L; beit. 
Tat.1&,Fig.2, as well as windows of Castle of s. Ulrich near Rappoltsweil- 
er, beit. Tat.14,Fig. 1). | | 

Coupled windows were sometimes accefited in Romanesque by a rectangular 
enclosure, es on the Castle of kitlnzenburg (Beit.Taf.218,Fig.3), and on a 
cloister window of the Church at aschaffenturg (beit.Tat.12,Fig.4). The 
enclosing moulding was enriched Ly ornamental forms in the first example, 
and may Le interrupted at the middle of the pair of windows Ly a sémicir- 
cular discharging arch, as on towers of Catholic Church at Niederingelheim. 
(Fig. 485; Beit. Taf.1¢,Fig.&). In early Gothic, triple windows ere sometimes 


conuined ih ony group under an enelosing arch, ss on the windows of the Hall 


of the Castle of MUnzenturg (peit. Taf. 14,Fig.3). 

ood mouldings over windows were seldom used in Romanesque, tut do cecur, 
og on Cathedral at Spires (Beit. Taf.18,Figs.1,1 8). In early French Goth- 
ic, they are usually in the form of a moulded aveh, which projects from 
the face of the wall and encloses the window, On many Barly Gothie hous- 
és in kegensburg are horizontal hood nouldings and those forming low gat- 
les, in some cases decorated Ly creckets ond a geble flower (Leit. Taf, 18, 
Fig, 14), Late Gothic frequently employed hood mouldings for rectangular 
windows of secular architecture, broken in rectanguler form arcund the corn- 
ers of the windows and extending along the wall keside the window, The win- 
dow sill either is straight, in connection with a drip moulding or contin- 
ous string-course, or it may te a simple splay, on which frequently rest 
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14% REDTENBACHBR'S MEDI ABVAL ARCHITECTURE. 

corbele in secular windows to recéive flower pots, etc. In church windows, 
as in arts. @2 and @4, the spley is usually combined with the wash of the 
string-course which carries the water diip. 

The earliest window tracery originated in a natural way Ly placing a point- 
ed arch over a pair of smal] windows and inserting a circle inside it; if 
Unis circle be composed of smell stones (Fig. 48), as in windows of the 
Cathedral at Soissons (beginning of 18 century), the spaces cetween the 
ends of the arches must be filled with masonry; Lut if constructed of few 
stones, as in windows of tower of the Cathedral at Limburg (Fig. 427; 1226), 
these spaces could be left open. The circle was in the first case suidivid- 
ed by six foils (Figs. 4$¢,43@) inserted in the circle by tongue and groove 
(Fig.489, and held together Ly an iron ring, to produce smaller spaces for 
stainéd glass (V-1-D, V-377; in the second cese, a perforated stone slab 
wes inserted in a circle (beit.Taf.18,Fig.2). The first method by filling 
the circle with foils composed of several pieces continued as the usual 
one in France, and is found in fully developed window tracery in Germany 
about 1250 in the Cathedral at Freiturg; the cusps of the foils were thén 
perforated, first in the choir of the Cathedral at Rheims. The second neth- 
od was developed on the Cathedrals at Wetzlar and Naumburg, which retained 
the filling of the window circles Ly perforated slabs. . The model for this 

method was doubtless afforded Ly the Cathedral at. Chartres, whose windows 
already exhibited at the beginning of the 12 century the original motive 
cf large rosettes constructed of perforated stone slats. 

The attempt to combine the circle inserted within the pointed arch with 
the small window arches may be ébest followed on the Cathedral at Wetzlar_ 
and other German buildings. About 1226 this was attempted in the windows. 
of the choir of the Church at Wetzler, the upper part of the circle being 
entirely free trom the principal arch, kut its lower part was combined with 
the pointed arches of the divisions of the window end received a common 
jointing (Pig. 440). The windows of the Cathedfald.at Rheims had already. 
teen so construeted about 1218, tut those of Wetzlar retained the local tra-. 
dition ef filling the circle with a perforated stone slak, and triple window 
tracery was even produded, the tywpahum of the arch being composed of three 
circles filled ty three perforated stone slats (ceit,Taf.18,;Fig.5). 4 furth- 
er adwance in developing window tracery consisted in combining the upper 
part of the circle with the enolosing arch, This was peculiar to windows 
of Barly Gothic tulldings, like the LieLfrauen Church at Treves, the Church 
of 5S, Blisabeth at karburg, and the choir of the Church at Hirzenach, so 
that the circle was also jointed with the tracery in the tympanum of the 
window, but the rounds of the window jamts did not unite with the rounds 
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150 REDTBNEACHER'S MEDIAEVAL ARCHITECTURE. 
of the circle but ran past them (Fig.441; Beit. Taf.18,Fig.1). First at 
tho Cathedral of Amiens (about 1225) all rounds in window tracery united 
and formed a uniform net-work. This perfected tracery was then introduc- 
into Germany. The round of the window mullion was rarely treated as 
a free column connected to the jamts as well as the mullions (Fig. 441 a), 
sn the choir of the Church at Hirzenach (Beit. Taf.18,Fig.1). 
ne pointed arch has very singular geometrical peculiarities, which re- 
guire consideration in tracery; the simplest construction of tracery, wheth- 
er in two or more divisions, is where cone commences at the springing and 
drawe the small pointed arches on the base line cf the main pointed arch, 
rill 1g space between them and the principal arch ty a circle (Fig. 
442), It is clear that the size cf the inserted circle depends on wheth- 
inted arches are eg jailateral, lancet, or depressed arches, 1.¢., 
Ky. ied, the centres of the arches lie within or without their spans and 
on their bases. Other methods for geometrical construction of tracery are 
based on enlarging the enclosed circle in comparison with the other open- 
ings in the tracery. This produces two Springings, a and b (Fig. 442). 
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Different modes of construction are then possitle, as if the circle is 
made tangent tc the pointed arch and to its base (Fig. 444), or if a square 
te described on the clear span of the main arch and arcs be described from 
its upper corners with its side, the circle being made tangent to this arc- 
square (Fig. 445); lastly, by describing a complete arc-triangle to enclose 
the circle (Fig. 448). 

“Inetead of the circle, and preferred Ly riper Gothic, the trefoil, quatre- 
foil (Pies. 447, 448), cingfoil, sexfoil, etc., may Le introduced; the 
best Gothic generally enclosed these foils ty circles (Fig. 448), and like 
more developed early Gothic, added foils to pointed arches of the second 
rank (Pigs. 447,448), the cusps. another form of tracery was created in 
Gothic ky replacing the circle ty an are-square (Fig. 449) or an arc-trian- 
gle (Fig.450), which in wider windows or in those with numerous divisions 
was soon filled by circles and foils, permitting the most varied combinat- 
ions. 

window Tracery in Late Gothic. 

Late Gothic increased its repertory ot form Ly partially dropping foils 
snd their connection with pointed arches. In tracery injurea Ly accidents 
or bed construction, the entire system remains in place, although pieces 
neve fallen (as a in Fig. 461).. New forms result and sre reproduced as 
leasing. 
ancether change in forms of tracery occurs before 128€ on the Minorites 
suarch at Cologne and soon afterwards on a side chapel of the Cathedral 
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at Mentz, and consists in recurvi tg foils to make them more acute, just 

98 rounds of horizontal mouldings are changed inte egee roundele (Fig. 462). 
Cn a comtinaticn of beth forms cf foils, and on the predominance cf sith- 
er one or the other, is based the infinite variety in Late Gothie tracery. 
Forms like a in Fig. 451 are termed vesicas and Lecome in Late Gothic the 
single determining element of the treatment of trecery. From these are 
derived new and peculiar forms (Fig.452) in eccordance with the same prir- 
ciple, that subordinate pointed arches of second and third rank are no long- 
er the chief idea, tut. comtinaticn of all forms of arches and cofitinual 
change of curvature. Latest Gothic uses the most diverse expedients to _ 
obtain picturesque effects, subject to ne principle and wore interest ao 
than beeutiful,therefore tiore instructive as to “how it should not Le done". 

A magnificent example of a windew, almost entirely consisting cf point- 
ed arches and guatrefoils with doubled fciled arches, is found in the Chep- 
el of $ Victor, Cathedral at Mentz, (1279). Prominent examples of win- 
dows with tracery, fcile enclosed Ly circles, are found on the &. Chapelle 
at Paris (V-l-b, V-387), the Cathedral at Amiens (V-1-0, V-290), the Cath- 
edral et Cologne, and the Church of S.Katharine at Copenheia (keit. Taf. 
20,Fig.14). The foiled arches or cusps appear first on the S. Chapelle 
at Paris in 1280, then (1240-1246) on the choir chapels of the Cathedral 
at Amiens, and afterwards in Germany, 

The erc-triangles and are-squeres seem rere in France; they perheps first 
cecur in Germany on the west window of the Minorites Church at Colas 
(dedicated 1230), assuming that the date of consecration to coincide with, 
the construction of the tracery. Fare examples, ioth foils and circles 
inserted between aro-triangles and arc-sqguares, are found in the ruined 
Liebfraven Church, (Beit. Taf.21,Fig.2), (akout 1 
of 5. Stefan (1312), at Mentz. (Beit. Tef.21, Fig. 1 
A Rich exomples of subdivision of traceries with from £ to 12 divisio ong, 
together with motives of their decoration Ly foils and cusps, way Le tou 
in beitr8ge, Taf. 124.4. Normal arrongenents may Le classified whether the 
pointed archie have one or more heights of springing, the tracery has sn 
even or wneven number of divisions, tracery forms extend little or tiuch 
Lelow springing of principal arch, and whether these Le arranged central- 
ly or non-centrally. Abnormal tracery cannot be referred to eny uctive 
and curprises forms produced by virtucsos in stone-cutting striving fer 
originality. 3 

£0, Details of Tracery. 

AS tracery became richer in Gothic, sections of the mullions were nore 

richly treated, so that a common profile corresponds to each group of larger 
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152 REDTENBDACHER'S MEDIAEVAL ARCHITECTURE. 
arches; thus the primary arch, the principal arch with its two dividing 
arches and the main circle, (Figs. 454, 466) have the complete profile of 
the smaller mullion Lb, and the cusp has the profile ¢«. With the changes 
of mouldings during the Gothic style, there occurs a chance in the profile 
cf the mwullion, so that the more costly round, produced siowly, was replac- 
ed by other mouldings (Fig. 461), or entirely omitted, to reduce the rro- 
file to its simplest possitle form Ly avoiding fillets, as in Fig. 4é0. 
Profiles of earlier tracery are simple and plainly treated, and correspond 
nearly te a doubied equilateral triengle, since to resiet wind pressure 
against the glass window, the tracing must have 2 greater depth than width; 
angles of eguilsteral triangles are removed te form chamfers of width about 
equal to the side surfece of the profile, or 1/2, 1/2, or 1/4 the width 
of mullion. The groove for inserting the glass is formed in various ways 
(Pigs. 468,457,468), according to the adjustment of the glass, enclosed by 
a netal frame. In the first case (Fig.489), the metal frame is slid into 
the groove at a extenaing to L, and is then teved to the right to entire« 
ly close the opening, the joints Leing filled with cement thet will harden, 

If rounds te on the pretile, the entire profile is frequently inseribed 
within two squares described on the common base of two equilateral trian-— 
gles (Figs, 460,471), whose opexes form the centres of the rounds, tangent 
to the squares, ee on the Cathedrel at’ Mentz. wtimensions cf profiles of 
arches of second and third rank, as well as those of their mullions, then 
diminish by decrees and in earliest Gothic, so that in accordance with the 
filling of the openings ky foils, each of these inposes its dinensions and 
form upon the dimensions of the profile (Figs. /4@2,483),°ason the Cath- 
adral at Amiens (V-1-D,VI-824,223), and on the onastery Church at Haina 
(Ungew, 188), or so that each successive step of the arch or foil has the 
same profile (Figs. 460,431); this is both the case in the buildings of 
the entire best Gothic and in its last period. In ¢ the cldest tracery, 
the cement is ohiefly on the exterior, that the wind may press the glass 
against the tracery. The profiles of the tracery then usually differ ex- 
ternvlly and internally (Fig.4@4), a2 on a wheal window of the Chapel of 
Se Michael in the Monastery at cbrach, The best Gothic sometimes made the 
profiles different outside and inside (Fig. 486), as on the choir at Maul- 
bronn, If tracery wes not intended fer glazing, as on the western sides 
cf cloisters protected from weather, as at Maulbronn, or in galleries and 
purely ornamental warks, the groove was naturally omitted. 

On the geometrical arrangement of foils and foiled arches, | S well as 
on the hardness of the cuilding material, depends the fora of ,cusps, These 
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were earliest so treated in foils, that a broad space was left between the 
small inner circles, to receive an iron ring inserted in a groove (Figs. 
438,462). Cusps of smal] pointed arches were Lased on the equilateral tri- 
angle, so that their apexes were also points in the circular are (Fig. 46é). 
Cusps of foils as on portals of Cathedral at Amiens, and on windows of &. 
Chapelle, were decorated Ly beautiful clusters of leaves or lilies, as at 
Cologne, Meniz, Oppenheim (beit.Taf.20,Figs. 16,1¢,17). 

The riper Gothic formed the cusps of foils on the same principle of con- 
struction as that of the smaller arches of windows, so that they were pro- 
duced by intersecting circles (Figs. 487,485,439); they all ended in points 
sore or less sharp, the more blunt, the mce circles composed the foil, 
thus less acute in the polyfoil than in the trefcil or quatrefoil. Later 
Gothic then combined the advantages of early and Lest Gothic, giving its 
cusps sufficient width at their ends, preferable to sharp cusps for exe- 
cution in soft stone, constructing all arches on the same principle and 
giving to each renk of arches the same section. (Fig.470). Clusters of 
leaves, lilies, and ornaments were then generally omitted. Cusps were then 
simply sc truncated, that a line joining the certres of two adjacent cir- 
culer arches limited their projection (Fig.471). The coves of the susp _ 
then intersect in a line ab (Figs.471,472). This sharp edge at is some- 
times replaced by a surface (Fig. 472) passing through points ac co (Fig. . 
471), or the edge ty the chamfer d d (Pig, 474). Another favorite cusp in 
Late Gothic is thut cut off rectangular at the point (Fig.476); a smail square . 
is then placed tefore the point b, which the circular arc of the foil inter-~ 
seots in c' c' (Bigs. 475,476). Dotted lines in Fig. 47é indicete the form 
of cusps on the foils of the flying buttresses of the Church of &, barbara 
at Kuttenberg in Bohemia. ey te 

Points ¢' c' may also be connected with the point of the cusp by surf ace 

es, so thet the rectangular cusp appears more acute on the front in perspec- 
tive (fig. 477), Later Gothic developed the cusp decoretively; an example 
from the window of a dwelling in Tours (Fig.478) has the square fillets 
cf the moulding intersect; others are found on the chancel of the Cathed- 
ral of S&S. Stefan at Vienna, on gables of the Tower at Frankfurt-a-k, on 

a portal of the Church at Goss in Stieirmark, etc. The width of the trun- 
Gated cusps depends entirely on the material; generally made as small as 
oOssible, end on the Cathedral at yjentz in hard red sandstone, it is not 
over 1/16 inch wide. | 

tf in restorations a strong material is to be replaced by weaker and the 
cusps cannot be wade es small as before, we should not depart from its sy- 
stem of construction and truncate the cusps on the triangle a’ &! o! in- 
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154 REDTENBACHER'S MeDIAZVAL ARCHITECTURE. 
stead of on the former triangle ak oc (Fig.479}, but must make the circles 
somewhat smaller than before, (Fig.47¢,right) a point to Le carefully re- 
memrered, since the treatment of the cusp is of decisive importance to a 
knowledge of the relations of different monuments. A second and neglect- 
ed point is that centres of cusps off simple pointed arches are always lo- 
cated on diagonals of the equilateral triangle (Fig.470) and not con the 
Lase of the triangle. 
$0, dJcinting of Tracery. 

sn important point in window tracery is the jointing of the separate stones. 
& general law is that the principal arch must elways remain in equilibrium | 
and all its joints must te drawn radially. It is advisabie for the joint- 
ing to be made normal to the circles of the foils (Fig.470). For economy, 
make the fewest points possible within the limits of the material, since 
each separate piece of the tracery is cut from a rectangular ashlar, and 
many joints require many eshlars. It if necessary to finish the clcsing 
stone of the tracery after the others have teen set, since with best ihtena 
ticn and most careful work, eblsolutely accurate fitting of the tracery to 
the enclosing arch is scarcely to be attained. The stone-cutter cuts straight 
joints more easily than curved cnes; he will more conveniently sake jointe 
as on the left half of Fig. 480, then as on the right side cf the arc-tri- 
angie. If these rules are obeyed, practice will make it éasy to devise u 
Suitable jointing. The early and the-best Cothic always designed tracery 
with reference to jointing; later and latext Gothic frequently sinned against 
all laws; its virtuosity could make possitle the apparently impossible, ev- 
en at the cost of the rational. 

Designing of a normal tracery proceeds by first drawing centre lines cf 
the rounds or of the centre profile in general (Fig.470); in good tracery 
the law applies, that the pointed arch sheuld net te made more acute than 
the equilateral ere-triangle. Then the width of the section is laid off fro 
ihe centre line. If the tracery be further subdivided, the centre lines cf 
the sections of second rank are drawn in the saue manner and are again en- 
closed by the width of section of the second rank; the same process is re- 
peated with tracery still further subdivided. The ares of the cusps are 
then drawn, their centre lines laid off, and their width given. Lastly, the 

tracery lines are filled in, or the actual lines on the elevation ac- 

cording to the profiles, where it is to be remembered, that one should al- 
ways preeeed from the inside to the outside, drawing the cusps first, then 
the smaller and later the larger arches. 

For the esthetic effect of tracery, it is to be rememlLered, that earlier 
Gothic properly laid no special stress on uniformity of height of ell sprinz- 
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ibe REVTBNEACHER'S MEDIABVAL AKCHITECTURE, 
ing points, Lut merely endeavered to have the foils produce the greet- 
est effect possitle, and in rich polypartite tracery to accent the centre 
apex of the are-triangle Ly the arrangement of the filling forms, f&arlier 
tracery is effective ty its grand and piain treatment. The filling forms 
efford a means of making the upper pert of the window as large as desir- 
ed Ly lowering the soringing points of their pointed arches, and to obtain 
suitable spaces for stained glass, 
$1, wheel und Rose windows 

>A most prominent peculiarity of mediseval architecture ie the wheel or 
cge window, chiefly used for lighting middle and traneverse aisles, ar- 
ronged in gables to light the attic; like window tracery, it is construct- 
ed and deccrated on two principles; either a combination of stone slabs 
perforated by geometrically arranged openings (Fics. 481,452), as on the 
Cethedralsat Chartres, Eauberg, and Lausenne, Monastery at Sbrach (Fig. 
461), Cathedral at Limburg-a-L (Fig.4&2), or it is constructed like trac- 
ery with small columns or mullions radiating from a hub (Figs, 486,487), 
the radials being connected by simple arches in Howanesque (Fig. 487), or 

by tracery in Gothic (Fig.486). These rose windows indicate the entire 

history of mediaeval erchitecture in their mouldings and their forms of 
arches and ornaments. In French, German and Italian cathedrals, a rose 
window frequently occupies the entire width of the centre aisle and is the 
most important decorative part of the’ entire architectural systen. 

The cldest ross windows in France were these of the former triforium in 
Rotre Lame at Paris (1108-1170; Vn1 a. VilI-41); they are to be termed en- 
tirely Gothic, while jn Germany before 1250 wheel windows remained Roman- 
e8que; afterwards we find an early Gothic rose window in the Church of &. 
Ulrich at Regensburg (Beit. Taf.2,Fig.3),almost identical in form with that 
executed tefore 1220 for the west facade of the Cathedral at Mantes; the 
magnificent rose window in the south transept of Notre Dame at Paris was 
completed about the sane tine, (1257; V-1-D,VITI-51), exhibits the Gothic 
style at its highest point, and was first imitated in Germany nore thon 
20 years later in the equally magnificent rese windew of the west facade 
of Strastiurg Cathedral. From this is derived the Lesutiful rose window 
at “weissenburg in Alsace (Fig. 486), fven German Romanesque wheel windows 
are already rilled with nerforated slabs of stone (Fig. 461), Sometimes treat- 
ed ornamentaily, as in several Thuringian churckes (heit, Taf. 2,Figs. 32,4, 
E,¢), or they were ectual wheels with spokes reploced by columns connect- 
ed by round arches outside and abutting against a huk at the centre; thus 
the beautiful whee] windows on the Cathedrals at Yerms (Fig. 467) and Nentz 

(Beit, Taf. 1,Fig. i), and on the transept of the Cathedral at Freiturg (beit. 
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168 REDTENBACHER'S MEDIAEVAL ARCHITECTURE, 
Taf.2,Fig.1); in the transition end in early Gothic, the rose window some- 
times consists only of a series of foiled arches connected ty an iron cross, 
as on the eastern transepts of the Cathedral at Mentz (Beit. Tef.1,Fig. 3), 
the Church of & Paul at worms (Beit, Tat.3,Fig.1), and on S. Michael's Chap- 
el in the Monastery et Ebrach (Pigs. 4&2,484); sometimes conposed of a ser= 
ies of tangent arches grouped around a central circle (Fig.4&2), as on the 
Cathedral at Limburg-a-L. In the first case, such rese windows are to Le 
regarded as great polyfoils whose motive may vary in them, a series of con- 
centric polyfoils being arranged (Fig. 4&4), os on the Church at Montreal 
(V-1-D, VIII-8@6), or it may be combined with circles, trefoils, or quetre- 
foils, ke composed of stone slabs, as at Chartres, Bamterg, Lausanne, and 
Gelnhausen (Fig,481), then permitting the moulding of the enclosing archi- 
volt to take the form of the foil (Fig.485), es on the Church at Foyat and 
on 6, Stephen at Vienna. 

From combination of foils and radial divisions result al] variations ex 
ecuted in French cathedrals and German buildings. Two arrangements cf rad- 
ial divisions are in use, one with connecting arches turned towards the 
centre, the other having them turned towards the circumference cf the cir- 
cle; about 1800 appear first on & Nicaise at Kheims connecting arches alt- 
ernately tarned inward and outward, with a tendency to ebligue position 
or a rotation of the rose window about its centre. This afforded the pri- 
nary vesica pattern, common in France and rarer in Germany; which fixed the 
nature of the so-called flamboyant late French Gothic, ahd was first used 
in the rose window of the S.Chapelle in the iScentury, Small openings were 
sometimes closed by a perforated slab of stone (Fig. 4&8),as at Hassfurth. 
The late mediaeval period in Germany generally divided rose windows into 
foils, sometimes combined with vesica forms, sometimes with segmental arch- 
es, which mntersect complete circles or foils (A rich collection of rose 
windows is found in beitrage,Taf.1 to 4; Vel-i, art. Rose; Ungew. ). 

92, Window Gables. 

The perfected Gothic often placed gables above windows, whieh may have 
originally had the purpose of loading wall arches cf the vault and of en- 
suring its epex against movement Ly the thrust of the vaults, but was pre- 
ferably employed later for its ornamental effect, These gables were dec- _ 
orated by ornamental mctives like the great gables of the church, ty cross- 
flowers, crockets, by figures and tracery, were perforated or solid, or 
flanked by pinnacles. They usually interseot the main cornice and are con- 
tined with it in various ways. | 

In art. Gable, Viollet-le-Duc ascribes the origin of the gable to a tra- 

dition, which stated a liking for the temporary wooden soofs placed 
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167 “RELTENBACHER'3 MEDLAgVAL ARCHITECTURE. 
over completed vaults, while the upper walls of the church remsined unfin- 
ished for lack of money, and that similar roofs were constructed of stone; 
this conflicts with his explanation of the window gatle as loading wali 
arches, given in art. Construction, Fierre de Montereau first employed 
these gaLels in 124 on the &. Chapelle. The true explanation cf the win- 
dow gatle is perhaps that it was introduced to make the apex of the win- 
dow as high as possible, regardless of the main cornice. The windew erch 
might then extend to the main cornice or even above it, and the gatle was 
built in front of the main cornice and partly concealed it, producing a 
general form, satisfactory both structurelly and estheticaliy. The point- 
ed window erch or wall arch was loaded by it at its crown, and the line 
of pressure was forced towerds the vertical axis of the buttress by increas- 
ing the vertical load, the balustrades of the gelleries were firmly fixed 
and their length diminished; for esthetic reasons a large mass over the 
window arch. was only desirable, when it distinctly asserts the general ver- 
tical tendency of the building. The gables of portals nad the same curpose 
as those of windows; they were employed as comuon ornamental perts where- 
ver they had a purpose. Their construction and connection with the main 
cornice and galleries admits innumerayie solutions, ell returning to the 
primary idea, that they are thin wails’ of stone, to ke connected es streng- 
ly as possible with the wall vy bond stones, balustrades cf galleries, ete 
93. Cornices, Belts, and String-courses. 

The horizontal bands in Romanesque and the Gothic, bese-courses, main 

cornices and string-courses, annular wouldings, astrasals and base moulc- 
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ings, sections of archivolte of windows and dcorways, guble-copings of page 
tresses and flying buttresses, pinnacles and canopies, etc., are suLjeet. ~ 5° 
to the same changes, through which the style passed... 4s a primery lew for. 
the entire treatment cf horizontal bands in the middle ages, their forme. 
and proportions depend on the purpose they serve,on the material in which. 
they are executed, and on their position with reference to. the observer, 

The material fixes the absclute sizes of mouldings; the nopmal height 
of course of the stone limits the greatest height of the member or of its 

subdivisions, the strength of the material decides its projection and as. 
the minimum limit of delicacy of its forme, end the lighting and the: poe- 
&tion of. the menter with reference to the eye influences these proportions, — 

Belt courses in the early middle ages are vased on late Roman buildings, 
those of Barly Gothic are partially based on Christian buildings in Pal- 
6stine end Syria, seen by crusaders, Perfected Gothic treed itself fron 
all histerical traditions in its treatment. of belt. cour ces, : 

The peculiarity of narueey.al. forms of cornices and’ belts ipa preference... 
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lng RELTENBACHER'S MEDIABVAL ARCHITECTURE. 

for rounds and hollows, connected Ly and with fillets. belt courses are 
regarded as stronger or weaker separating or connecting memters, a free 

or restricted ending, as enciosure of a nucleus or the tordering of an op- 
ening. Like all good architecture, the chief stress in moulded members 

in the middle ages was laid upon energy of effect of ferm and good harnony 
ft proportions... 

base-Courses. 

The tase of the Luilding is a footing crojecting from face of the well 
and composed cf one or more courses of stone, with the idea of extending 
the base of the Luilding and placing it on the foundation, of raising the 
structure above the ground, and of visibly separating it from the ground 
ty a powerful horizontal member. The projecticn cf each course of the base 
is made by a fillet (Fig.46@ a), a squere or steeper wash (b,c), a quar- 
ter round (d), a cove (e), a round and cove (#), or an inverted cornice 
wenber (g).° The top of the Lase generally indicates the top of the inter- 
nal flcor. For richer bases in Romanesque and Gothic, the Lase at ends 

at top with group of mouldings derived from the profile of the Attic base, 
as on the Cathedral at Eambers (Fig.480), which in the development of the 
style ty transforming, increasing, or cornecting the memters, suffers the 
changes treated in arts. 54 and cl, an example veing given in Fig. 492 from 
the Cathedral at Straskurg. Differing from the forn ef the iase in the 
interior of the building, for that on the exterior the hollow between tor- 
uses of the Attic-like base in geod examples is mude low at kettom for the 
water to readily run off, ag on the Cathedral at keissen (Fig.493). A sel- 
ection of characteristic forms of base courses of different periods is 
given in Beitregs, Taf.37,Figs. 1 to 12. (Ungew. 14 ete. Fig. él1,etc.). 

Among the finest profiles of Lase-courses in Romanesgue are those of the 
Church of Neumunster at nurgzburg (Fig.494). bese-courses ave almost invar- 
datly plain, though sometiues decorated by a lozence ornement, as on the 
former Fish Gate at hentz (Beit. Tat.37,Fig.10). If crypt windows are ar- 
ranged in choirs and do not extend above the base-course, as on the east 
choir of mMentz Cathedral, this is Lroken around the window, es on the Cath-. 
edrals at Banberg (Fig.491) and irfurth, (beit.faf.4,Fig.17), and on the wag- 
dalen Chapel in the Cathedral at Meissen, 

Moin Cornices. 

Principal cornices serve for various purposes. They terninate the tuild- 
ing at top, crown it, protect the masonry from rain water, and carry a g¢ut- 
ter for removing rain water, usually being in Gothic combined with balus- 
trades.. All these require a strong projection of the main cornice. é&xped- 
ients employed by the Romanesque for obtaining 2 streng brojection of the 
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LEG REVTENBACHER'S MEDIAEVAL aRCHITECTURE. ; 
upper course were in Francé projecting the cornice slah on ecrtels, In Ger- 
many the richly profiled cornice was combined with. the round-arch frieze. 

French Gothic sought a wide prejecticn with less height of main cornice 
ty strongly projecting the mouldings,or fer greater heights of main corn- 
ice consisting of two or uore courses, cy introducing large hcllows, dec- 
orated Ly foliage, heads and ty continuous crnamental friezes. Cerbel corn- 
ces are often founc in Germany, directiy cowposed efter French models, 
as on the Abbeys at Maulbronn (Fig.498) and Ebrach (Pigs. 49,497), and the 
Cathedral at Eemberg. 

The Komanesgue composes the profile of its main cornice with guarter rounds, 
rounds, hollows, and fillets, like Fig. 4S€ from the Wonastery at Forach. 
The holicw is here subordinate in comparison with main cornices in Gothic. 
Rounds and hcllows are somelimes decorated ty leaves, like the principal 
cornices of the Templar's Church at Eacharach end the Church of 3. Peter 
ut Straubing (beit.Taf.c@,Fig.1,7), or by lozenges and other specific Ner- 
man forms derived frow wood carving. Recurved leaf patterns like Dorie 
cymatiums are rare, as on the Neumunster Church et wwralurg (Beit. Taf. 38, 
FL,3). with the develcepment in Germany, the round-arch apes changes into 


~- 


the trefoil-arch friezs and in iate Gothic inte the pointed-arch frieze 
with tracery forms, as on the cues Church at bayréuth (Fig. 499) and on 
the tower of the Liebfrauen Church et Bamterg, where main cornices are like 


lace edgings. The round-arch btbped of Romanesque buildings are not 
moulded, but are Lordered by e moulding composed of round and cove, and 

e frequently detorated by ornamental panels, as on the Cathedral at Bam- 
erg and others. (Beit. Taf. 88,Figs,&, 10,11). 
Principal cornices of Gothic Ludldings in Germany and France chiefly ter- 
minate at top with a water-drip, which nay take the forms shown in Pig. 
c1l8 a, L, c or e, as on the Cathedral at Regensburg (Fig.£0C), Rounds grad- 
ually suffer the changes deseribed fcr profiles of rits, us shown ty Fig. 
fO1 from the Chureh of S. Katherine at Oppenheia, 

balustredes in Romanesque Ooneist of suwall coluuns with round arc 
and have in the transition style trefoil and pointed arches, Lut assume 
in Gothic the forma of tracery, which gradually change ecoording to the 
development of trecery, from severe through stiff to sportive end fanci- eo 
ful, as shown by Fig. 502 from the Cathedral at Regensburg, Pig, 502 fron. 
o Peter at HeldellLerg, Fig. 504 frem the Chureh ef & Valentine at Kidrich 
in Riedngau, Fig. SOE fvom S, Martin at Landshut, and Pig. 608 from the 
Cathedral at Regensburg. The front of the gutter is generally decorated 
ty the water-drip moulding, If baluetrades exist, the channels lie between 
thea and are not visible. | : Pi 
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1é0 REDTENBACHGR'S KseDLA&VaAL ARCHITROTURS, 
Belt Courses. 

belt courses in Romunesque are chiefly slaks with the lower edge Level- 
ed, or with ea cove, quarter-round, or three-guorter rouna Letwoen hollows 
K(Fig.507 a, b, o, d, e). Richer string-courses are composed of mouldings 
as elements, shown by forms a, lL, ¢, (Fig.60@) from the Sewer at _unters- 
blum, or take the form of inverted "ttic base (Fig.—C9). Gethic introduc- 
es almost invariably the water-drip, as recognized in Fig.¢i¢ a, b, oc, d, 
es. Forms also occur in early Gothic like Fig. 616 a from Heistertach, b 
from Hirzenbach, ¢ from the Church of 5S. Nicolai at Frankfurt-a-#, and a 
fron the Dominican Cloister at wurgburg, 

Annular souldings. 

Examples of annular wouldings are Fig. £11 from Templar's Church at Bach- 

arach, Fig. 512 from Hirzenach, Fig. 612 from the Cathedral at Strasburg. 
Profiles of window archivolts. 

Archivolts enclosing windows consist of parts containing the groove for 
inserting tracery panels (the profile of the mullion in tracery) and these 
corresponding te the thickness of the wall, in Romanesque usualiy a sim- 
nie splay (Fig.514 a), kut in Gothic generally a great cavetto t, which 
in the test period was sometimes decorated Ly continucus ornament. The 

outer margin of the cavetto or splay is frequently bordered Ly 2 separate 
moulding, which in Romanesque is composed of rounds, holiows and fillets, 
and in Gothic, of kowteils and similar forms. 
Profiles of @opings. 

Profiles of copings of flying buttresses have. already teen studied, and _ 
of the rate hoods over windows and doorways, with those of gables and wine 
dow gables, which in their prefiles follow those of main cornices and string 
courses. They generally heve @ strong projection as members to protect the 
covered parts from rain water, with water-drips and lerge cavettes teneath 
\in Gothic. Fig. 516 is an exemple of early Gothio heod noul ding from the 
Gathedral at Regensburg, Fig. 813 in Romanesque from the Cathedral at ents, 
Fig. 619 in Late Gothic from the Cuthedral at Frankfurt-a-n, and Figs. 516, 
fe, are two profiles of copings trom window gables of All saint's Chapel 
‘in the Cathedrel at kentz, and from the Cathedral ut kegenskurg. 

' Hordzcnteul Members of Various kinds, 

‘Here is to be considered a series of horizontal members, partly resenbl- 
ing’ string-courses, partly annular mouldings, First are the profiles of 
hoxigontal stone beams, os in dwarf galleries of. Romanesque churches, like 
Fig. 620 trom the east choir of the Cathedral at Mentz, and Fig. 521 fron 
thé western tower of the Cathedral at iiorms. Then are profiles of cortels 
snp loyed in diverse ways. Fig. 522 is a Gothic corbel on. Strasburg Cathe 
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1@1 REDTSNBACEBEK'S MEDlanVaL ARCHITSCIURE, 

edral, Figs. 622 and 824 are Romanesque corbels teneath round-arch friez- 
es of Churches at Pfaffenschwatenheim and Léaach, Fis. 5268 is a Gothic cor- 
tel profile from Cathedral at hegensburg. 

Allied to cortels are terminal mouldings in Gothic, which extend around 
free ends of stair steps, like fig. 62¢ from the Cathedral at Mentz, end 
Fig. 627 trom the Church of S.Katharine at Oppenheim, alsothe protile of 
hend rail of talustrade of a stairway in the late Gethic chancel of the 
Cathedral of 3. Stephen in Vienna (Tig.feS). Further, profiles of Romen- 
esgue impost weeps of arches; Fig. 5¢9 is from portal of tower of Cbhermun- 
ster Church at Regensturg , Pip, 660 is from Ircn Gate at Mentz, Fig. 521 @ 

s from Templar's Church at Bacharach, Pig. 501 1 is from Church at soos 
burg in Bavaria, Fig. 532 is from nave desi et Cathedral at worus, the 
profile of @ pier cap from the Church of G. Nicolai at Cippoldiswalde ( 
Fig. 623) in transition style, and Fig. 5244 is a ee ciers in 
side aisles of Cathedral at Mentz, all these . 
a Land, or rarely with a quarter round (Fig, 586), like the string—course 
on Iron Gate at henta. é 

Profiles cf neckings of cross-@lowers are in eerly Gethic mostly towtéll 
profiles (Figs.638,627), sometines curved on plan (Fig,640), or cut out 
(Fig.529), also rarely in foil forn (Fig. £88) as at Cologne. Late Goth- 
ic usually gave the necking of cross-flowers the profile of the water-drip. 

In earlier and in later Gothic capitels cecur, not crnamented and mere- 
ly consisting ef mouldings, Such moulded capitals take the form of the bell 
Capital, like Fig. 541 from Cathedral at Regensbut'g, Pigs B42 from pulpit 
stairs in Cathedral at Mentz. Similar examples ae from Church of & Bark- 
hard at jitlrzburs (Figs.543,644), which have te extend the entire thickness 
of the wall from the small regular piers, and show the profile of the ab- 
acus projecting more in front (Fig.&44) than at sides (Pig. 843). 

94, Crnamentation of Romanesque «architecture, 

The character of the forms of Romanesque ornamentation way te briefly char- 
acterized, that if follows Jate Roman and tarly Christian motives derived 
therBfrom; that the decoration employs ancient Germanic. elements, trangs- 
ferred to architecture from clothing, ornaments, vessels, implements, sand 
wood-carving. Peculiar ornamental interwoven plant forws eceur, wixed with 
dragons, men, and animals (TarvayF ig. BB; si CuniLert, Cologne), and inter- 
woven bends, such as cecasicnally are tound in miniature paintings of manu- 
scripts of the Carlovingian pericd ana of the early Romanesgue, elso with 
antique reminiscences, which only coupletely died out during the devel op- 
ment of Gothic. The Romanesque style borrowed trom clothing and armor forms 
of net-work, chain, scale, aiid textile patterns, interwoven banda and cords 
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1é2 FEDTSBNBESCHER'S merlabVaL ARCHITECTURE. 
with very realistic treatment; from wood-carving the repitition ef purely 
metric forms, rounds in zisag form, chess-toard patterns (Taf.4); it 


Leon 
liked froms resembling ornementation Ly pearls and precious stones (Figs. 
bei 164,167). aA peculiar decoration is the so-called cloud ornament, 


already found in the Romanesque on the Cathedrai at auiun, and sometines 
in Gothic in a changed fern, especioliv in sculptures of tympanums ef scor- 
ways. 

$6, Ornamentation in Transiticn style and in Gothic architecture. 

The naturally treated plant-foras of our northern flera were adopted in 
the transition style, and leter controlled the ornamentation cf Gethic. 

This plant ornandentation was executed in the test period and even in jate 
Gothic with extraordinary grace and delicacy, with cold treatment in re- 
lief, as shown in cross-flowers and crockets ee: 1), foliage friczes and 
corLels,capitals and keystones of vaults (Tat.2,3), recalling hammered met- 
al work by its treatwent; in polychromatic interiors, the realistic foliage 
is usually gilded, its background Leing strongly colored (Ungew. Taf, 43; 
V-1-b, arts. Sculpyure, Flore, Peinture, ete. ). 

Oppurtaunity for such Grnamentation is chiefly afforded Ly capitals of 
columns and piers, cortels, cross-flowers and crockets of pinnacles and 
gables, contihucus or inclined fri¢ezes, and cavsitos, and suspended parts 
ending in flowers, jixe foiled arches of windows and pertais end cuspe of 
early Gothic polyfoils. The ornamental elements are separately arranged 
in a series or are erouped, kodels for naturalistic plent forms are taken 
from our wild plants:-- ivy, maple, grapevine, anemone, parsley, wild grape, 
aristolochia, s3ssrum, and others, Karely are foreign plants found, such 
as the acanthue on a’ keystone of the Church of &. Ulrich at Regensturg ( 
Taf, 0,Fig.28),. and also a fanciful arum on the choir stells of the Monas— 
tery of Sehulpfeorta es aay 

Conclusion. 

In medigeveal architecture the oxternal appearance is eliways tased on con- 
struction, and this is its advantage over other architectural styles, which 
take into account merely esthetic and symlolic requirements. but the con- 
struction is often defective ; what is gained ty perfecting the construct-_ 
ion is usually lust Ly the use cf substitutes. The best constructors in 
the middie ages were empirics, who knew well how to improve their system 
of construction, where they must give ana t zke, always deceiving themsel- 
ves in the. quantity. assuming that a loading of the aasses was anywhere 
desiraLle, zs on the tuttress, the loading was generally either made too. 
small or toc great. To ensure the great cathedrals éguinst wind pressure, 
doubled flying buttresses were employed Leside each otter, or even tripled | 
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1é2 REDTBENSACKER'S MeLIapVaL ARCHITECTURE. 

tlying buttresses abcve each other, enclosing the Luilding like a scaffeld- 
ing and appearing to crush it. To support the vaults, they introduced the 
cier with free small shafts, which had neo loads. 

Defects in construction thus retained the same or similar evils, te those 
for which the Antique and Renaissance were reproached, especially that struct- 
ural parts were employed where they could, or were reguired to fulfil neo 
structural purpose, but the idea of making construction the Leginning point 
of decoration was thoroughly fruitful, though structursl perts should not 
themselves te used as ornaments, as late Gothic did in its purely ornament- 
el works. If new paths are ever laid out in architecture, this will be 
largely due to mediaeval architecture, without a thorough study of this, 
we lack a scale with which the Antigue and Renaissance shoulé be measured. 
lt is to Le hoped thet the time is not too far distant, when the pedase;— 
ical value of the study of mediaeval architecture may te generally recos- 
nized, and may this Look contribute thereto according to its worth. 
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